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THE GATLIJJG SYSTEM OF FIfiEABMS. 



Probably the most destructive field weapons, ever yet de- 
vised by man, are those illustrated in the accompanying en- 
gravings. In saying this, we are perfectly aware that we 
make a very strong statement. No class of invention has ab- 
sorbed more thought and study than that of military engi- 
neering. " How to kill " most effectively has been i. problem, 
to the solution of which the finest mechanical genius, aided 
by all the discoveries of science, has been applied for ages. 
It is indeed sad to reflect upon the apparent necessity for im- 
provements in the means by which wholesale slaughter is to 



be perpetrated; but one consojation may be drawn from the 
consideration that the more destructive weapons can be made 
the less is the probability that nations will seek to settle 
their controversies by the stern arbitrament of blood, and the 
sooner will come the happy era when a better and wir-er 
method for the adjustment of differences willbe adopted. 
A peculiar merit of Mr. Gatliug's invention is the faility 
with which it may be adapted to tlie exigencies of field war- 
fare in various parts of the world. The engravings illustrate 
several such applications, the largest exhibiting the way in 
which it may be used on th« backs of camels, in India or 
other oriental legions where the absence of good roads and 



the peculiar features of the country render these animala 
most serviceable both for attack and defence. 

We think it safe to say that one of these guns, mounted 
upon the back of a camel, as shown in our engraving, or car- 
ried by au elephant would be, in eome eituations, an efficient 
substitute for a regiment of men armed and equipped in the 
beet modern style of infantry practice. Figs. 2, 3, and 4 re- 
pre ent respectively the batce.y gun mounted on a horse with 
ammunition, etc., the gun as it appears mounted on a tripod 
read? for. service, and, lastly, the gun wiih its tripod folded 
and carded- on the shoulders of two men, whileothers carry 
the Supply of ammunition. 




THE GATLING BATTERY GTTN.-Fig. 1. 
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For a description of this gun, we avail ourselves of an ex- 
cellent and exhaustive essay upon the subject, which we find 
in the " Science Record," for 1872*, from which we shall 
make such extracts as suit our present purposes. 

HISTORY OF THE GUN. 

The inventor of this wonderful 
arm is Dr. Richard J. Gatling, at the 
time of its discovery a resident of 
the city of Indianapolis, in the State 
of Indiana, hut now of Hartford, 
Conn. He first conceived the idea 
of a machinegun in 1861, and isjust- 
ly entitled to the proud distinction 
of being the originator of the first 
successful weapon of the kind ever 
invented. His first " battery" or gun 
was completed in that city in the 
early part of the year 1862, and his 
first American patent bears date No- 
vember 4th of the same year. The 
gun was fired repeatedly during that 
year in Indianapolis, in the presence 
of hundreds and thousands of per- 
sons, over two hundred times a min- 
ute, and its performance was regard- 
ed by military men as so satisfactory 
that the Governor of that State, Hon. 
N. P. Morton — now United States 
Senator — appointed a committee of 
gentlemen of high standing and mil- 
itary experience to examine and re- 
port upon its merits. The commit- 
tee performed the task assigned them, and on 
the 14th of July, 1862, made a highly favor- 
able report to the Governor, from which we 
quote the following brief extract: 

" The lock is certainly ingenious and sim- 
ple in its construction, and fully protected 
from injury, from any cause; The barrels are 
so arranged as to lire independently of each 
other, so that an injuiy to one does not affect 
the others. There are no complicated parts, 
and the common soldier can keep it in order 
as readily as he can his musket. It is so sub- 
stantial as to endure without injury the same 
usage as an ordinary field piece. The dis- 
charge can be made with all desirable accu- 
racy as rapidly as one hundred and fifty times 
per minute, and may be continued for hours 
without danger, as we think, from overheat- 
ing. Two men are sufficient to work the gun, 
and twohorses can carry it over the field with 
the rapidity of cavalry." 

This report and his own personal observa- 
tion so impressed Governor Morton that, in 
a letter to P. H. Watson, Esq., Assistant Sec- 
retary of War, he recommended the weapon 
to the United States War Department as a 
" valuable and useful arm." 

MANUFACTURE OF GUNS IN CINCINNATI. 
In the meantime Dr. Gatling had twelve of 

his guns manufactured in an establishment 

in the city of Cincinnati, Ohio, and fired them 

there repeatedly in the presence of army offi- 
cers and the citizens generally. Among those 

in that city who witnessed the performances 

of the gun was Major-General H. G. Wright, 

then in command of the United States forces 

in that district, who also was so favorably 

impressed with it that, under date of March 

11, 1863, he wrote to Brigadier-General J. W. 

Ripley, . Chief of Ordnance of the United 

States army, indorsing it as " possessing 

much merit," particularly " as a device for 
obtaining a heavy fire of small arms with 
very few men; it seems to me admirably adap- 
ted to transport steamers plying upon the 
Western rivers, where infantry squads are 
needed for security against guerilla and oth- 
er predatory bands. 
TRIALS BY THE U. S. GOVERNMENT. 

Thus brought to the notice of the 
authorities in Washington, Rear Ad- 
miral Dahlgren, Chief of the Bureau 
of Ordnance, ordered a trial of the 
gun, which took place in the Wash- 
ington navy yard. The official re- 
port made to him on this occasion, 
bearing date May 20, 1863, concluded 
thus: 

" The gun or battery has stood the 
limited test given it admirably ; has 
proved itself to be a very effective 
arm at short range ; is well con- 
structed, and calculated to stand the 
usage to which it would necessarily 
be subjected. It is suggested that 
an improvement in the manner of 
rifling the barrels would be advan- 
tageous." 

In accordance with the suggestion 
of this report, Dr. Gatling had a new 
set of barrels, with a change in the 



rifling, made and put in the gun ; and it was on the 17th of 
July, 1863, again fired at the Washington navy yard, in the 
presence of a number of officers. The official report of this 
trial states that " the penetration of the Gatling battery was 
equal to that of the Springfield musket ;" that the gun in its 
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"mechanical construction is very simple, the workmanship 
well executed, and we are of the opinion that it is not liable 
to get out of working order." 

These trials were so satisfactory to Admiral Dahlgren that 
he gave permission to commanders of fleets and squadrons 
to order what guns they might think 
proper for the service ; but few guns 
were then furnished, however, owing 
to Dr Gatling's inability to make 
them in quantities, and want of time 
to see naval officers and impress upon 
them their value aud true character. 
But some of them did get into ser- 
vice before the close of the Ameri- 
can war, and were used effectively in 
repelling rebel attacks upon the 
Union forces under command of Gen- 
eral Butler, near Richmond, Va. 
VARIOUS OTHER TRIALS AND 

REPORTS. 
Trials in France, in 18G7, proved 
the superiority of the gun over 
the famous mitrailleuse, but the 
Emperor claiming the latter as his 
own, refused to recognize the merits 
of the American arm so far as to su- 
persede the mitrailleuse by it. 

The gun was thoroughly tried by 
the United States Ordnance Bureau, 
in 18G5, favorably reported upon, 
and adopted. 

In Vienna, in July, 1868, the Mili- 
tary Committee of the Austrian Government 
gave the gun a trial, which produced a very 
favorable impression. In this trial the gun 
fired 246 shots per minute, hitting 216 times, 
while infantry, firing 721 shots per minute, 
hit only 196 times. 

At Shoeburyness, England, in September, 
1870, the gun was tried in comparison with 
the celebrated nine pounder India bronze 
muzzle-loading gun, the twelve pounder 
Armstrong breechloader field gun, the Mon- 
tigny mitrailleuse, the Martini-Henry breech- 
loading rifle, and the breech-loading Snider 
rifle ; the three last at short distances, up 
to 1,200 yards. Probably no arm was ever 
put to a severer test than that the Gatling 
gun endured on this occasion, yet the com- 
mittee, embracing the highest military ex- 
perts of the kingdom, made a moBt favora- 
ble report upon it, recommending its adop- 
tion. A subsequent exhaustive trial at 
Woolwich resulted in its adoption by the 
British Government. 

Its merits, thus demonstrated by actual 
experiment, have secured its adoption by 
Russia, Turkey, Hungary, and Egypt, in 
addition to the United States and England. 

MAIN FEATURES AND SUPERIORITY OF THE 
GATLING GUN. 
The main features and superiority of the 
Gatling gun may be summed up thus : 

1. Its rapidity and continuity of fire. 

2. Its simplicity — there is nothing com- 
plex about the gun. 

3. Each barrel in the gun is provided 
with its own independent lock or firing 
mechanism. 

4. These locks r,re made interchangeable, 
and are strong and durable ; but should 
they get out of order, the gun is so con- 
structed that any one or all of them can bo, 
in a few moments, taken out and others in- 
serted in their places, and so the gun can 
be kept in perfect working order at all times 
on the field of battle. It will not be denied 
that this is a feature of the greatest value, 
8 the lock mechanism is the most essential 

part of a machine gun, and is the 
only part liable to get out of order 
from use. 

5. All the locks revolve simulta- 
neously with the barrels, carrier, and 
inner breech, when the gun is in op- 
eration. The locks also have a re- 
ciprocating motion when the gun is 
revolved. The gun cannot be fired 
when either the barrels or locks are 
at rest. 

6. The gun is made of single bar- 
rels, open at muzzle and breech, with 
space between them for the free cir- 
culation of air and radiation of heat, 
thus preventing to a great extent 
that heating and fouling of the bar- 
rels which, otherwise, the rapidity 
and continuity of its fire would 
cause. 

7. The isolation of the barrels 
makes their expansion and contrac- 
tion equal and uniform, and thus 
they suffer no distortion from these 
causes, as they would if massed to- 
gether. 

8. The barrels are open from end 
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to end, and can easily be kept clean by the use of a swab or 
wiper. 

9. The cartridges are loaded directly into the rear ends of 
the barrels ; thus all leakage of gas at the breech is prevent- 
ed. 

lO.TIie gun fires a shot at a time in rapid succession, and thus>, 
by dividing the time used in rapid firing into equal part3 be- 
tween the discharges, and preventing an accumulation of 
recoil, it admits of larger charges, heavier balls, and conse- 
quently greater range. 

11. This peculiarity of no recoil is of special value in the 
defenses of bridges, fords, mountain passes, etc., which are 
frequently attempted during darkness, fog, or storm, as also 
in the smoke of battle, when the movement of the enemy 
cannot be accurately observed. 

12. Firing a shot at a time also allows a lateral motion of 
the gun to be kept up during the time of firing, which result 
is attained in the Broadwell carriage upon which it is mount- 
ed, or by the Kinne attachment to the carriage manufactured 
at Colt's armory, Hartford, Conn., by which the gun is tra- 
versed automatically. 

13. No resighting and relaying are necessary between the 
discharges. When the gun is once sighted, its carriage does 
not move but at the will of the operator, and the gun can be 
moved laterally when firing is going on, as heretofore re- 
marked, so as to sweep the sector of a circle of twelve or'more 
degrees without moving the trail or changing the wheois of 
the carriage. 

14. The continuous firing, a shot at a time, avoids all de- 
flections of the balls. 

15. As musketry fire, the small Gatling can be trained with 
far more accuracy and delicacy than small arms from the 
shoulders, and has no nerves to be disturbed in the din, con- 
fusion, and carnage of the battle field, nor will the awoke of 
battle prevent its precision. 

16. It requires fewer horses and men to serve it. The 
weight of the small Gatling is only three hundredweight, of 
the medium, .five hundred weight, and of the largest sized, 
six hundredweight. Two men serve the first, and from five 
to seven men the last two. A still smaller sized gun, weigh- 
ing only one hundred and twenty-five pounds, has recently 
been constructed at Colt's armory under the supervision of 
Dr. Gatling, a full description of which is given hereafter. 

17. Its great economy, not only in men and horses, but in 
ammunition. 

18. The great safety in the transportation of this ammuni- 
tion. The cartridge cases or shells for the larger Gatling 
guns are constructed of sheet metal which is y 1 ^ of an inch 
thick ; the heads are made solid, and solder is used in their 
bases. These shells can be reloaded and fired from fifty to 
one hundred time?. They are also waterproof, strong enough 
to stand all usage incideut to the service, and are safer in 
transportation, are of less weight, and occupy less space, thus 
requiring fewer men and horses, for their transportation and 
service, than artillery ammunition. By carrying loading ma- 
chines, with extra balls and powder, and detailing men to 
reload the shells after they have been fired on the field of 
battle, a supply of ammunition can always be kept up in 
time of action. 

19. The operation of loading is greatly simplified. There 
is no need of sponging, capping, priming, adjusting of fuses, 
cocking, etc. All that is required is to supply the hopper 
with the cartridges and to turn the crank, when a continuous 
stream of balls can be discharged. 

20. The flanges of the cartridges have square faces in 
front, which enable the shells to be easily extracted from the 
chambers of the barrels, after they have been fired, by the 
improved extractors with which the locks are now made. 

21. The great range of the large gun, equal for all practi- 
cal purposes to that of the field gun, and greater, ''in accuracy 
and precision, given to it from the use of the elongated 
leaden bullet, which has great specific gravity and small air 
resistance. 

23. The projectiles of the large gun may be either solid 
shot, shell, or canister, like those of field artillery. 

23. The balls of the Gatling gun ricochet for a greater dis- 
tance than the shells or missiles of the field piece. 

24. The feeding drums and feed cases of the gun can all 
be used with any gun of the same calibre. 

25. The working parts of the guns are encased in the 
breech covering so as to be entirely protected from dust and 
bad weather. 

26. The largest sized gun, with a range of from two thou- 
sand to three thousand yards, can be taken apart, packed on 
mules, carried across mountains, and on its arrival at its des- 
tination can be reassembled in a few minutes. 

DESCRIPTION OF THE GATLING GUN. 

The gun consists of a series of barrels in combination with 
a grooved carrier and lock cylinder. All these several parts 
are rigidly secured upon a main shaft. There are as many 
grooves in the carrier and as many holes in the lock cylinder 
as there are barrels. Each barrel is furnished with one lock, 
so that a gun with ten barrels has ten locks. The locks 
work in the slots formed in the lock cylinder, parallel to the 
axes of the barrels. The lock cylinder, which contains the 
locks, is surrounded by a casing which is fastened to a frame, 
to which trunnions are attached. There is a partition in the 
casing, through which there is an opening, and into which 
the main shaft, which carries the lock cylinder, carrier, and 
barrels, is journaled. The main shaft is also, at its front 
end, journaled in the front part of the frame. 

In front of the partition, in the casing, is placed a caji 
provided with screw surfaces. This cam is rigidly fastened 
to the casing, and is used to impart a reciprocating motion to 
the locks when the gun is revolved. There is also, in the 



front part of the casing, a cocking ring, which surrounds the 
lock cylinder, is attached to the casing, and has on its rear 
surface an inclined plane with an abrupt shoulder. This 
ring and its projection are used for cocking and firing the 
gun. This ring, the spiral cam, and the locks make up the 
loading and firing mechanism. 

On the rear end of the main shaft, in the rear of the parti- 
tion in the casing, is located a gear wheel, which works to a 
pinion on the crank shaft. The rear of the casing is closed 
by the cascable plate. There is hinged to the frame in front 
of the breech casing a curved plate, covering partially the 
grooved carrier, in which is formed an opening through 
which the cartridges are fed to the gun from feed drums. 
The frame which supports the gun is mounted upon the car- 
riage used for the transportation of the gun. 

The operation of the gun is very simple. One of the feed 
drums filled with cartridges is placed upon the gun, as shown 
in the engraving ; a man then turns the crank, which, by the 
agency of the gearing, revolves the main shaft, carrying with 
it the lock cylinder, carrier, barrels, and locks. As the gun 
is revolved, the cartridges, one by one, dropjnto the grooves 
of the carrier from the feed cases, and instantly the lock, by 
its impingement on the spiral cam surfaces, moves forward, 
pushes the cartridge into the chamber, and, when the butt 
end. of the lock gets on the highest projeation of the cam, the 
charge is fired, through the agency of the cocking device 
which at this point liberates the lock, spring, and hammer 
and explodes the cartridge. As soon as the charge is fired, 
the lock, as the gun is revolved, is drawn back by the agency 
of the screw'surface in the cam acting on a lug of the lock, 
bringing with it the shell of the cartridge after it has been 
fired, which is dropped on the ground. Thus,it will be seen, 
when the gun is revolved, the locks in rapid succession move 
forward to load and fire, and return to extract the cartridge 
shells. In other words, the whole operation of loading, clos- 
ing the breech, discharging, and expelling the empty car- 
tridge shells is conducted while the barrels are kept in con- 
tinuous revolving movement. It must be borne in miud that 
while the locks revolve with the barrels, they have also, in 
their line of travel, a spiral reciprocating movement ; that is, 
each lock revolves once and moves forward and back, at each 
revolution of the gun. 

The feed drum has been lately applied to the gun by Mr. 
L. W. Broadwell. It takes the place of the feed cases pre- 
viously used. The feed drum is a cylinder, containing four 
hundred cartridges, and by its use, four hundred shots can be 
fired, one man only being required to work the gun — that is, 
to attend to the feed and turn the crank — and all of these 
shots can be fired in one minute. The ammunition is carried 
in the drums, and as soon as one is emptied, it is removed 
and replaced by a full one, the change only requiring a few 
seconds. 

The carriages for the gun which are represented in the 
plates are manufactured in Europe of wrought and cast 
iron; those made at Colt's armory, Hartford, Conn., are con- 
structed of wood, and there is attached to them an automatic 
traversing apparatus, which, by the act of turning the crank, 
causes the gun to traverse through a maximum angle of six 
degrees. This angle can be diminished at will, or the appar- 
atus can be thrown out of gear in an instant, and the gun be 
fired in one direction. 

The use of these guns in connection with camels was, we 
believe, suggested by Col. H. H. Maxwell, R. A., Superintend- 
ent of the Cossipore Gun Foundery, whose experience in East 
India warfare led him to believe the adaptation would prove 
of the greatest benefit. From this has resulted the camel 
gun illustrated herewith. 

It is needless for us to dwell upon the importance of this 
gun. All future warfare will be modified by it to an extent 
difficult to foretell. Mr. Gatling has placed his name on his- 
toric record with the greatest military in vento.s of this or 
any previous age, and has achieved a success which his ge- 
nius and persistent effort well merit. 

Mr. Gatling's present address is at Colt's Foundery, Hart- 
ford, Conn., where the guns are manufactured. 



Steam on the New York Canals. 

Last year the Legislature of the State of New York offered 
a reward of one hundred thousand dollars for the best plan 
for canal boat navigation by power. But as yet no person 
has produced the right sort of a plan, and the reward is still 
open for competitors. 

The Slate Auditor, in a recent report, says: 

The Legislature of 1871 passed an act entitled " An act to 
foster and develop the internal commerce of the State, by iu- 
viting and rewarding the practical and profitable introduc- 
tion, upon the canals, of steam, caloric, electricity, or any mo- 
tor other than animal porfer, for the propulsion of boats;" 
and appropriated for that object the sum of $100,000, to be 
paid to the owners of the successful plans, not exceeding 
three in number, which might be submitted for trial, and 
tested and approved by the commissioners appointed under 
the act. The act further provides that the commissioners 
shall demand and require; 

First — The inventions and devices to be tested and tried 
at the proper cost and charges of the parties offering the 
same for trial. 

Second — That the boat shall, in addition to the weight of 
the machinery, and fuel reasonably necessary for the propul- 
sion of said boat, be enabled to transport, and shall actually 
transport on the Erie canal, on a test or trial exhibition, un- 
der the rules and regulations now governing the boats navi- 
gating the canals, at least two hundred tuns of cargo. 

Third — That the rate of speed, made by said boat, shall not 
be less than an average of three miles per hour, without in- 
jury to the canals or their structures. 



Fourth — That the boat can be readily and easily stopped 
or backed by the use and power of its own machinery. 

Fifth — That the simplicity, economy, and durability of the 
invention or device must be elements of its worth and use- 
fulness. 

Sixth — That the invention, device, or improvement can be 
readily adapted to the present boats ; and, lastly, that the 
commis ioners shall be fully satisfied that the invention or 
device will lessen the cost of canal transportation, and in- 
crease the capacity of the canals. A means of propulsion or 
towage, other than by a direct application of power upon the 
boat, which does not interfere in any manner with the pre- 
sent method of towage on the canals, and complying in all 
other respects with the provisions of the act, may be enti- 
tlecLtothe benefits thereof; but this shall not be construed 
to apply to the system known as the Belgian system, or to 
any mode of propulsion by steam engines or otherwise, upon 
either bank of the canals. 

Previous to the passage of this act, steam had repeatedly 
been introduced, by way of experiment, on the Erie and Os- 
wego canals, resulting in a speed of three miles per hour 
with cargoes of two hundred tuns, but it was only accom- 
plished at such a cost as to preclude its profitable employ- 
ment. 

The reward offered by the State has induced a renewal of 
experiments, and it is to be hoped that it will result in 
some invention or device by which some motor other than 
animal power may be found practicable in the propulsion of 
boats upon the canals. As yet, the reward has not secured 
that object. It is believed, however, that it has caused an 
agitation upon the subject, which will, sooner or later, result 
in success. 

While it wouid be very desirable to apply steam as a mo- 
tor to the form of boats now in use, it is deemed by many to 
be impracticable with the canals at theirpresent dimensions. 
The paddle wheel and the screw, since the introduction of 
steam as a motive power, have been the only methods suc- 
cessfully employed in the propulsion of vessels. It is claimed 
that, with a good propeller wheel working under the most 
favorable circumstances, as in the open sea, the loss of power 
amounts to from forty-five to fifty-five percent ; but employed 
in the canals, the loss rises to seventy and even eighty per 
cent. If this be true, engines out of all proportion to the 
work to be accomplished would have to be employed, and 
hence unprofitable when brought into competition with ani- 
mal towage. 

The employment of tugs might, to a certain extent, be at- 
tended with success, but the loss of power adds corresponding- 
ly to the cost, which may in a measure be compensated by an 
increased speed. This method of towage has at different peri- 
ods been introduced, and the fact of its early abandonment 
leads to the couviction that it is unprofitable. 

It has been suggested that a railroad might be constructed 
on each side of the canal, and the boats drawn by locomo- 
tives. This plan has many advocates, but it is urged against 
it that the great outlay required to introduce this method 
renders its adoption impracticable. 

The Honorable W. H McAlpine, late engineer and survey- 
or of this State, in a recent letter from Europe, where he is 
at present sojourning, mentions a method employed in Eu- 
rope, and known as the Belgian system, which he had wit- 
nessed and believes to be just what is needed on our canals. 
This system to which Mr. McAlpine alludes was exhibited 
on the Erie canal, between Albany and West Troy, previous 
to the close of the navigable season of 1871. Its operation 
was witnessed by the State officers and distinguished citi- 
zens from different parts of the State. 

The system apparatus employed may briefly be described 
as follows: A wire cable is laid on the bottom of the canal, 
passing through intervening locks, and fastened at the two 
extreme ends ; and a steam tug or tow boat provided with an 
engine to which is attached a clip drum, or grooved driving 
wheel, with suitable guiding and tightening pulleys. The 
boats to be towed are made fast to the tug, and the process 
of towing is performed by lifting the cable from the bottom 
of the canal by means of a grapple, and placing it over the 
clip drum and uuder the tightening or press pulleys. The 
clipdrumis then put in motion (turned) by the machinery 
in the tug, causing the cable to pass over it and fall back 
again into the canal at the stern of the tug. Thus the tug is 
drawn along the cable with the same facility as a locomotive 
is drawn on the rails, though there is no slipping as in the 
case of the locomotive. All the power of the engine is di- 
rectly employed in the propulsion of the tug. 

It is claimed by the advocates of the system that its gene- 
ral introduction would be attended with complete success in 
diminishing the time of trips, the cost of transportation, and 
increasing the capacity of the canals. 

This plan of towage appears to have been excluded from 
competing for the reward offered by the State. No good rea- 
son is seen for the exclusion of this or any other apparently 
practicable system from the benefits of the act. The policy 
of the act is the encouragement of inventors and others to 
perfect and test their several plans, and enable the State to 
select from all that which shall promise the best results. 
Any plan which will practically combine economy with 
greater speed than is now attained, and employing the boats 
at present in use, will not only prevent the diversion of trade, 
but largely increase the business and revenues of the canals. 
To secure such results, the State should offer every encour- 
agement and essential aid, and should exclude no system 
from her bounty which promises the successful and speedy 
introduction of steam on her public works. The reduction 
of time, in making a trip to and from tide water and the 
lakes, is a matter of the greatest importance, and should re 
ceive the most careful attention of the Legislature. 
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Improved Circular 



Re-Sawing machine and Sid- 
ing Saw. 

Our engraving is a representation of a re sawing machine, 
to which was awarded the first medal and diploma at the Ex 
hibition of the American Institute for 1870. The award was 
made with discrimination and justice, as the machine in un- 
doubtedly one of the best of its kind. 

A prominent feature of the saw is that the feed rolls may 
be set inclined to the saw, so as to saw siding. This adjust- 
ment is made simultaneously for all the feed rolls by inclin- 
ing the table to which they and their gearing are journaled, 
a set screw holding the table when set, and a simple adjust- 
ment compensating for what would other- 
wise be the increased tension of one of the 
belts when the table occupies this position. 

The feed rolls have an adjustable speed 
motion through the use of a system of cone 
pulleys intermediate between the first pul- 
ley, from which motion is carried to the 
feed, and the last, which imparts motion to 
the gears of the rolls. They are also self- 
centering, so as to guide the stuff for uni- 
form th ick ness through all inequalities on 
each side of the saw ; or they may be made 
not self centering, and may be held in a 
fceed position by the adjustment, of a single 
screw. 

The machine is constructed in a very sub- 
stantial and workmanlike manner. It was 
patented February 2, 1870, and is manufac- 
tured by John B. Schenck's Sons, the manu- 
facturers of the celebrated Schenck's plan- 
ers, at Matteawan, N. Y. The salesrooms are 
at 118 Liberty street, New York, where the 
machine maybe seenand thefirmaddressed. 



" I have long entertained the opinion that more was exact- 
ed from locomotive engineers, in proportion to their pay, 
than from any other class of operatives on railways. Their 
post Is one of dangers, and on their skill, judgement and 
fidelity, the safety of the public largely depends. As a class, 
they thoroughly appreciate the importance of the trusts that 
are confided to them, and not only do they uncomplainingly 
endure hardships, exposure and necessary overwork, but 
they have furnished many examples of self- devotion, as no- 
ble as any in history. The past year, all our employees 
have worked well and faithfully to advance the company's 
interests. Not a passenger has been killed or injured on our 



Museum ot Natural History. 

The Museum of Natural History in Cen- 
tral Park, New York', is rapidly becoming 
an attractive and important institution. It 
is open to the public free, and is daily visit- 
ed by thousands. 

Since its first opening and reception last year, many valua- 
ble acquisitions have been received ; the more valuable being 
the collection of Prince Maximilian of Germany, which con- 
tains a vast number of fine specimens, accumulated by the 
labors of a lifetime. Beside this collection and the remark- 
able Verreaux cabinets, a fine specimen of ichthyosaurus has 
been added. This fossil is imbedded in a slab from the lias 
formation of Europe, and is one of the most perfect ever 
found; the plates of its enormous eyeballs are peculiarly 
distinct. Over 14,000 specimens of birds, besides several 
hundreds not mounted, are in course of rapid preparation 
for public inspection and study. A case recently received 
from Paris contains many finely mounted birds and mam- 
mals. Another valuable acquisition is a fossil elk from the 
bogs of Ireland. This is a perfect skeleton, the antlers be 
ing of enormous size. Two very fine specimens of quartz in 
crystals have lately been presented to the museum. One 
consists of a block about two feet in diameter, completely 
studded with prisms from half an inch to two inches in di- 
ameter, each prism being perfectly six-sided. A department 
of building stones has lately been introduced, the design of 
which is to afford builders and all interested an opportun.ty 
to examine at a glance the various building stones of this 
country and of the world. Other additions are constantly re- 
ceived. A list of the mammals has just been completed and 
put in the hands of the printer, and a full catalogue will be 
ultimately prepared. 
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SCHENCK'S CIRCULAR RE-SAWING MACHINE. 

trains, and it is the desire of the management to recog- 
nize the zeal with which the service of all has been ren- 
dered." — Railway Times. 



TE1SC0TT AND WHEELEK'S SHOE FASTENINGS. 

This neat and seemingly very convenient device, for fast- 
ening the ends of shoe or boot laces, is claimed to hold them 
very firmly, and, at the same time, to he tasteful and comely 
in appearance, obviating both the trouble in tying the ordi. 
nary knot, and preventing the annoyance caused by the knots 
becoming untied. 

Fig. 1 represents a shoe with laces fastened as when worn. 
Figs. 2 and 3 represent the fastenings in different po dtions. 

The device consists of two parts, A and B, which are hinged 



Robertson's Telegraphic Insulators and Brackets. 

This invention consists in the use of tubular slotted insu- 
lators provided with projecting lugs at the ends, and fitted 
into a bracket so as to be entirely held th-rein, the lugs en- 
tering recesses provided in the sides of the bracket. The in- 
sulator is made of glass or other non-conducting material. 
At its ends are projecting lugs or ears. The bracket, made 
of wood or other material, is as thick as the insulator is long 
between the lugs. It has one or more apsrtures through it 
for the insulators to be held in, one aperture for everv insu- 
lator. To every such aperture in the bracket leads a slit, 
from front or back. The insulator is fitted through the 
bracket with its lugs in the slit, and when 
through is turned so as to bring a slot in line 
with the slit for the admission of the wire. 
When that has been applied, the insulator is 
once more turned to bring the slot out of line 
with the slit, so as to have the wire entirely 
inclosed. Staples may be driven over the ears 
into the countersunk parts or sockets of the 
bracket to prevent the insulator from turning 
spontaneously. The wire may be further 
fastened by a short wire drawn through a 
hole in the bracket, and twisted about the 
main wire. 

Tubular insulators heretofore used were 
not slotted, and the wire could therefore only 
be introduced by being parted and then again 
united. 

In actual work, the advantages and simplici- 
ty of this invention are that, the bracket be- 
ing nailed or otherwise fastened to the post, 
the wire can be repaired, renewed, or removed 
without trouble, the slit in the bracket al- 
lowing the wire to drop into the insulator 
hole at once when the slit is in line. 

The insulator can at any time be put on, 
without disturbing the wire, by means of the 
slot in it, and then pushed into the hole in 
the bracket, all that is necessary being to 
keep the lu gs opposite the slit in th e bracket, 
and then pushing it in till t'.ie lugs clear the bracket; then, 
by turning the insulator slightly round and putting the small 
staples over the lugs, (which latter can be done with perfect 
ease,) the insulator is secured in its place, and the wire effec- 
tually prevented from getting out. 

To retain the telegraph wire in its place, all that is neces- 
sary is to pass a wire through the small hole under the insu- 
lator, and fasten it by twisting it to the main wire at each 
side, and the main wire is effectually retained ; the whole 
process being exceedingly simple and effective. 

There is, it is claimed, no risk of the insulator being broken 
or disconnected, or of the wire becoming disconnected; and 
any unskilled workman could do all that is necessary in re- 
pairing and fixing the line. 

Mr. John Robertson, of Carbondale, Pa., is the inventor. 



Premiums to Locomotive Engineers. 

The first duty of railway managers is to secure skilled and 
reliaUe employees in every department, and to do this they 
must pay them we!l. It may not in every case be possible 
to give the workmen in the different departments a direct 
portion of the savings made, due to extra care and skill, as 
is done in many manufactories and workshops ; but it is pos 
sible to reward them for these requisites in some manner- 
When the Philadelphia, Wilmington and Baltimore Railway 
was operated under the " contract system," pecuniary induce- 
ments were held out to all the men to make them careful 
and skillful, they receiving a percentage of the savings made 
over a given standard of exj ense. The system worked fa- 
vorably to the contractors and the men, the company getting 
a proportionate benefit from it by the men being better edu 
cated to better habits of care, greater skill, and a feeling of 
responsibility for success in their different spheres of labor 
There can be no question that this system, by fostering com- 
petitive excellence, was conducive to greater safety in opera- 
tion, and eventual economy in everything. We learn that 
the Leavenworth, Lawrence and Galveston rail way managers 
have adopted this system with the most favorable results, 
by awarding annual premiums to the best performances of 
engineers for the services following : 

1st. For general efficiency and care of engine. 

2d. For lowest cost of repairs per mile run. 

3d. For best performance per tun of coal and pint of oil. 

4th. For least cattle killed in proportion to miles run. 

The premium is to be given either in lots or lands of the 
company — to be located by those receiving them, on certifi- 
cates to be used as cash for that purpose. Premiums have 
just been awarded of $150, $100 and $75, under the fir»t 
head ; of $100 and $75 under the second ; of $100 and $75 
under the third; and $100 and $75 under the fourth; the 
total amount being $500. In his circular to the Master Me- 
chanic announcing the policy, Superintendent Chanute says : 




together. The part, A, is fastened to the material of the shoe 
by means of the eyelet, C, and a tongue, which last is 
passed through the material of th» shoe and bent down to 
hold the part, A, from turning on the eyele The lateral 
edgts of A are turned up, as shown, so that the pa.i B, shuts 
down to meet them, like a cover. The forward ena o B is 
turned down at D to press upon and clamp the lace when this 
part is closed into the position shown in Fig. 1. The oppos- 
ite end is bent so as to form a spring clasp, which engages 
the notched ends of the turned up edges of A. 

In fastening the lace, the part, B, is turned up as shown in 
Fig. 3. The lace is then passed through under the pivot 
joint which unites the two parts, and is then passed through 
the eyelet, C. B being then pressed down and clasped, the 
shoe is permanently fastened in such a way that contact with 
the dress of the wearer cannot loosen it. 

The fastening has the further advantage that, one end of 
the lace being thus secured, the other may be drawn up as 
tightly as required, a great convenience with some kinds of 
laces f .hat slip easily. 

Patented through the Scientific American Patent Agency, 
December 26, 1871. For further information address S. P. 
Triscott, 50 Thomas street, Worcester, Mass., to whom the 
patent has been assigned. 

Mr. J. H. Colt, of Oregon Territory, informs us that there 
is snow twenty feet deep on the Blue Mountains. 



Noyes' Vacuum Tanks for Tannins Leather. 

The object of this invention is to so construct tanks for 
tanning leather by the vacuum process, and for other purpo- 
ses, that they will be sufficiently strong ivhen made of wood, 
and tight enough to preserve the vacuum. It consists in 
one or more layers of pitch or cement of any suitable kind 
applied whenia a fluid state, so that not only every crack and 
cr« vice in the walls and sides of the tank will be filled there- 
with, but so that the air shall be totally excluded from the 
tank. 

Tuese vacuum tanks have hitherto been made of iron, but 
it has been found that the tannicacid combiner readily with 
and oxidizes the iron and colors the liquor, consequently 
coloring the leather, and making it to a certain degree unsa- 
lable. These tanks of wood overcome this difficulty, but the 
vacuum cannot be preserved in a wooden tank except by the 
use of pitch or cement applied according to this inventfon, 
or without one or more continuous and perfect partitions 
thereof surrounding the chamber on either side. 

When the wooden partitions, boxes, or layers are placed, 
and the exhaust induction pipes are attached, the pitch or 
cement, in a fluid or semi-fluid state, is poured into the 
spaces, so as to entirely surround the chamber with one or 
more partitions, layers, or coats thereof. This hardens di- 
rectly, excludes the air, and preserves the vacuum, while it 
preserves the wood from decay. 

The inventor does not limit or confine himself to the precise 
form or arrangement described, as they may be varied in 
many ways without departing from the invention. Neither 
does he confine himself to vacuum tanks for tanning hides 
or leather, tout designs to apply the invention to tanks for 
bleaching or extracting tannin from bark by the vacuum 
process, and for other purposes. 

Mr. D. F. Noyes, of Lewiston, Me., is the inventor. 



Gratitude all Around. 

We desire to thank all our good friends who have sup- 
plied us, with early numbers of this volume, for the alac- 
rity with which they responded to our call. Hundreds 
of new subscribers have thus been furnished from the com- 
mencement of the year, by the courVsy of those who sup- 
plied the numbers, and the publishers are saved the neces- 
sity of leprinting. 



There is a trinity in the communication of heat. It is 
conducted, circulated, and radiated. It passes through solids 
by conduction, through liquids by connection or circulation , 
and from hot bodies generally by radiation. 
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PATTON'S IMPROVED MEAT CHOPPER. 



The principal peculiarity in this meat chopper is the move- 
ment by which the knife is made to strike in a different po- 
sition at each ctroke. This movement is ingenious yet sim 
pie, and only operates when the knife is raised to its highest 
position. 

The knife is caused to reciprocate by a pitman connecting 
the fly wheel with a collar, A, placed just below the ratchet 
wheel at the top of the shaft which carries the knife, this 
shaft turning freely in the collar when not otherwise held. 

The pitman extends upward from the collar, A, its upper 
end carrying a pawl pivoted to the pitman at B, and caused 
to act positively and surely by the rubber spring, C. D is a 
spring pawl which works into teeth cut in the perimeter of 
the ratchet wheel, and holds it from turning except as it is 
actuated by the pawl pivoted at B. 




The oscillation of the lower part of the pitman past the 
middle vertical axis running through the pivot, A, causes the 
upper part to oscillate in the opposite direction, and thus ope 
rates the pawl, causing the knife to make its stroke in differ 
ent positions successively. 

Patented December 19, 1871. For further information ad 
dress Joseph R. Piper, Harrisburgh, Pa. 



Machine Forged Horse Shoe Nails. 

A correspondent of the Commercial Bulletin has paid a 
visit to S. •S. Putnam & Co.'s nail works, at Dorchester, Mass., 
which he describes as follows : 

Here was a busy scene, and the utmost life and activity 
prevailed in every department. Between 180 and 200 hands 
are employed on all the different kinds of work, and more 
than 1,000 tuns of horse shoe nails are annually made in this 
factory, from the best Norway and Swedish iron, which are 
sold all throughout the country. The business was estab- 
lished in 1855. The nail factory is 260x60 feet, of both stone 
and brick, and the machine shop is 100x50 feet. Two steam 
engines, one 200 horse and the other 20 horse power, propel 
the machinery , three Harrison boilers are kept in constant 
use, and the continual clang of 100 nail machines is sufficient 
to almost deafen the inexperienced visitor. The monthly 
pay roll reaches between $8,000 and $10,000. The men work 
"by the pound," and earn from $2 to $5 per day. 

Horse nails, from time immemorial, have been made by 
hand, forged out on the anvil by blacksmiths. In many 
parts of Europe, whole villages are devoted to this branch of 
business. The bundle of iron rods is secured by the head of 
the family, who takes it to his home ; and, with the assistance 
of his wife and children, it is made into horse nails, and the 
product returned to the capitalist, generally at a depreciation 
of 25 per cent for waste. For many years these nails found a 
ready market in this country, under various brands or marks, 
like "Or" or "A" horse nails, as they could be imported at a less 
cost than om own blacksmiths could make them. Of late 
years, however, much attention and capital has been devoted 
to their manufacture by machinery, and Yankee ingenuity 
has devieed various methods to produce a nail equally as 
good as those made by hand. 

Machines have been made, from time to time, to cut the nail 
from sheets or plates of iron, either hot or cold, but it has 
been found impossible to produce a nail so compact, firm, 
tough and strong, as can be made by hammering out on the 
anvil, whereby the grain of the iron is compacted, refined, 
and made more ductile and tenacious ; although many nails of 
the former description have come into general use. Some few 
years since, Mr. S. S. Putnam, of Neponset, conceived the 
idea of forging horse nails by machinery from the red hot 
rod, and devoted much time and money to perfecting a ma 
chine which would make a nail equal, if not superior, to 
those made by hand. This invention has proved a success ; 
prejudice and difficulties ha ve been overcome, and naib made 
by this machine are now in general use all over the country. 



and, putting down its head, tried hard to escape, and kept it- 
self in a corner. The mongoose then went up to it and drew 
it out, by snapping at its tail and when it was out, began to 
bite its body, while the cobra kept turning round and round, 
striking desperately at the mongoose, but in vain. 

When this had continued for some time, the mongoose 
came at length right in front of the cobra and, after some 
dodging and fencing, when the cobra was in the act of 
striking, or rather, ready to strike out, the mongoose, to the 
surprise of all, made a sudden spring at the cobra, and bit it 
in the inside of the upper jaw, about the fang, and instantly 
jumped back again. Blood flowed in large drops from the 
mouth of the cobra, and it seemed much weakened. It was 
easy now to see how the fight would end, as the mongoose 
became more eager for the struggle. It continued to bite the 
body of the cobra, going round it as before, and soon came 
again in front, and bit it a second time in the upper jaw, 
when more blood flowed. This continued for some time, un- 
til at last, the cobra being very weak,, the ''mongoose caught 
its upper jaw firmly, and holding down its head, began to 
crunch it. The cobra, however, being a very strong one, 
often got up again, and tried feebly to strike the mongoose ; 
but the latter now bit its head and body as it pleased; and 
when the cobra became motionless and dead, the mongoose 
left it, and ran to the jungle. 

appeared at once to recognize its enemy. It became excited, 
and no longe.r seemed to pay any attention to the bystanders, 
but kept constantly looking at the mongoose. The mongoose 
began to go round and round the enclosure, occasionally 
venturing up to the cobra, apparently quite unconcerned. 

Some eggs being laid on the ground, it rolled them near 
the cobra, and began to suck them. Occasionally it left the 
eggs, and went up to the cobra, within an inch of its neck, as 
the latter reared up ; but when the cobra struck out, the 
mongoose was away with extraordinary activity. 

At length, the mongoose began to bite the cobra's tail, and 
it looked as if the fight would commence in earnest. Neither, 
however, seemed ansious for close quarters, so the enclosure 
was narrowed. 

The mongoose then began to give the cobra some very 
severe bites ; but the cobra, after some fencing, forced the 
mongoose info a corner, and struck it with full strength on 
the upper part of the hind leg< We were sorry for the mon- 
goose, as but for the enclosure it would have escaped. It 
was clear that, on open ground, the cobra could not have 
bitten it at all ; while it was the policy of the mongoose to 
exhaust the cobra before making a close attack. The bite of 
the cobra evidently caused the mongoose great pain, for it 
repeatedly stretched out its leg, and shook it, as if painful, 
for some minutes. The cobra seemed exhausted by its efforts, 

•The natives said that th s mongoose went to the jungle to 
eM some leaves to cure itself. We did not wish to prevent 
it, and we expected it would die, as it was severely bitten. 

In the evening, some hours after the fight, it returned, ap- 
parently quite well, and is now as well as ever. It follows 
either that the bite of a cobra is not fatal to a mongoose, or 
that a mongoose manages somehow to cure itself. I am not 
disposed to put aside altogether what so many intelligent na- 
tives positively assert. 

This fight shows, at any rate, how these active little atsi 
mals manage to kill poisonous snakes. On open ground a 
snake cannot strike them, whereas they can bite the body 
and tail of a snake, and wear it out before coming to close 
quaiters. This mongoose did not seem to fear the cobra at 
all ; whereas the cobra was evidently in great fear from the 
moment it saw the mongoose. — JR. Raid, in Nature. 



ROTAKY ENGINES. 



Fight between a Cobra and a Monsoose. 

The snake was a large cobra, 4 ft. 101 inches in length, the 
most formidable cobra I have seen. He was turned into an 
enclosed outer room, or verandah, about 20 ft. by 12 ft , and 
at once coiled himself up, with head erect, about ten or 
twelve inches from the ground, and began to hiss loudly. 
The mongoose was a small one of its kind, very tame and 
quiet, but exceedingly active. 

When trie mongoose was put into the rectangle, it seemed 
scarcely to notice the cobra ; but the latter, on the contrary, 



Botative engines are those in which the energy of the 
steam produces the continuous rotation of a shaft through 
the medium of a crank and reciprocating piston. Rotary 
engines are those in which the continuous rotation of a shaft 
is caused by the action of steam on a piston or its equivalent 
continuously rotating within an annulus or steam tight cas- 
ing. Reaction and impact engines — an example of the lat- 
ter is furnished by Schiele's steam fan — are also sometimes 
classed as rotary engines. The. rotary engine is a very old 
invention. One was designed, for example, by James Watt. 
The records of the Patent Office show that at least 200 sepa- 
rate schemes, for producing motion by the direct action of 
steam on a piston, have been patented at one time or another. 
We have no intention of describing any one of these engines, 
but we may refer such of our readers a.3 are interested in the 
subject, to a very able and exhaustive review of the best of 
such inventions, which recently appeared in the shape of a 
series of papers in a French technical publication, " La Pro- 
pagation Indnstrielle." The object we have at present in 
view is simply to explain the principles which should guide 
inventors who direct their attention to the production of ef- 
ficient rotary engines, and to point out the true nature of the 
advantages which would attend the use of such machines 
if perfectly successful. 

There are very few treatises on the steam engine in exis- 
tence which do not contain an allusion to rotary engines, but 
the writers, one and all, take particular pains to warn inven- 
tors that nothing would be gained by the substitution of ro- 
tary for reciprocating rotative engines. This statement is 
perfectly true in one sense, but it is not whoHy true. There 
is, practically, no loss of power as a consequence of recipro- 
cation alone in the normal steam engine ; and it is quite cer- 
tain that no economical advantages would, within well de- 
fined limits, attend the use of rotary engines. But it can 
easily be demonstrated', on the other hand, that advantages 
could be derived from the use of a good rotary engine which 
would well repay the trouble, expense, and skill required to 




make it. The great point in favor of the rotary engine is 
that it will permit large measures of expansion to be used to 
the utmost possible advantage, simply because it places at 
our disposal a piston speed without any parallel in existing 
engines. This will become more apparent as we proceed. 
Strangely enough, it is a point which has hitherto been over- 
looked by all inventors. 

To enter on a long exposition of the defects which exist in 
all the usual designs for rotary engines would only prove 
tedious ; we therefore propose to explain here the principal 
features of a theoretically perfect engine, and to point out 
the,drfficulties which present themselves when we a 'tempt to 
reduce this theory to practice. It remains to be seen whether 
the admirable workmanship of the present day will enable 
these difficulties to be overcome. 

The principal feature in all rotary engines hitherto pro- 
posed consists of a piston or its equivalent rotating in a case, 
the piston being of a length equal or nearly equal to the ra- 
dius of the circle which it describes in its revolution. Tlie 
edges of this piston must be packed in some way to keep 
them tight. There are three edges to be packed ; the fourth 
is made up by the sihaft. But a moment's reflection is re- 
quired to show that tHe nearer any portion of the packing U 
to the center the less rapid will be its wear. The consequence 
is that the packing'nearest the edge suffers more than that 
nearest the shaft, and leakage very quickly ensues. Again, 
the piston area in such engines is very considerable. The 
center of effort is not far from the shaft, and any attempt to 
realizp a his-h piston snped would entail a rapidity of rota- 
ion which is inimical to the suc- 
essful action of the abutment 
'alve or its equivalent. A the- 
retically perfect rotary engine 
oust have a very small piston, 
nd the center of effort must be 
ocated as far as possible from 
he shaft. The two accompany- 
ng diagrams will make our 
neaning clear. Fig. 1 shows 
;he old form of rotary engine; 
Fig. 2 shows tnat which we propose as being in theory infin- 
itely superior. Let us suppose that the diameter of the 
outer ring in Fig. 2 is 10 feet, the diameter of the inner ring 
9 feet 4 inches. The piston, P, will then be 4 inches deep, 
and let us further suppose that it is 2 feet wide, with semi- 
circular ends. The area of such a piston will be in round 
numbers 86 square inches, Let us suppose that steam of 
100 lb. pressure is cut off at one eighth of th- strr>ln»- wl>at; 
a stroke means wt | 
shall explain present 
ly — and that, deduct 
ing back pressure 
the effective avevagi 
pressure is 30 lb 
Then we have for tht | 
whole pressure on thi 
piston 86 X 30 — 
2,580 lb. Now, th. 
circumference of i 
circle 9 feet 8 inche; 
diameter — that de 
scribed by the cente 
of effort of the pit 
ton — measures 29 feet o£ mcucs, or iu decimals <jy-3. If 
our engine makes sixty revolutions per minute, we shall 
have a piston speed of not less than 1,758 feet per minute, and 
1758 x 2580 
-330M 137H - R 

Thus we have an engine occu oying a little more space than 
the fly wheel alone of an ordinary 10 horse engine, which 
may nevertheless give out 140 indicated horse power with 
ease. Into questions connected with the arrangements re- 
quired for packing such an engine and keeping the joints 
tight, we shall not now enter. We are dealing at present 
with principles, not with details, We shall, instead, pro- 
ceed to examine a most important feature, namely, the 
means to be adopted in providing an abutment for the steam. 
In very many rotary engines of the old type, a simple flat- 
sided slidiDg valve is used as an abutment, and the conse- 
quence is a great loss of useful effort. Move this valve as 
quickly as we will, it is simply impossible to get it out of 
the way of the advancing piston and into position again be 
hind the piston without leaving a very considerable space 
between the two. Even if we suppose the sliding abutment 
to have the same velocity as the piston, we find that it can- 
not, in such an engine as we have described, be completely 
closed until the piston has moved 4 inches away from it. 
This 4 inches represents clearance, and all clearance is waste 
in a rotary engine, because, unlike the reciprocating engine, 
there is in all rotary engines hitherto designed no compres 
sion. It is obvious that the abutment should not be with 
drawn till the last moment, and that it should be replaced as 
quickly as possible. Suppose that the withdrawal and re- 
placement are effected while the piston — including its own 
length — has moved over 2 feet ; then as the piston is moving 
at the rate of, in round numbers, 30 feet per second, only the 
fifteenth part of a second will elapse while it is running over 
two feet ; and it follows that a heavy mass of metal must he 
jerked out, brought to a dead stop, suffered to pause while 
the thickness of the piston is passing, and jerked in again 
through a distance of about 5 inches in the fifteenth part of 
one second, and this operation is to be repeated every second. 
We have no hesitation in saying that this is practically im 
possible. 

But it is not impossible to contrive a form of abutment 
which shall be either a sliding valve or its equivalent, and 




© 1872 SCIENTIFIC AMERICAN, INC 



148 



9 timiiiu ^mtmm* 



[March 2, 1872 



yet comply with the required conditions: and it is to schem- 
ing such an abutment that inventors of rotary engines should 
direct attention. We may throw out the hint that, by 
prolonging the piston backwards and forwards, and sloping 
it off as shown by the dotted lines in Fig. 2, much of the 
clearance may be saved, and a modification of the form of 
the valve or abutment may also be adopted to produce like 
results ; but in a succeeding article we shall consider this 
point more at length. The ordinary remedy is to provide two 
abutment valves, one remaining closed during half a revolu- 
tion, while the other is opening and closing again; but a mo- 
ment's reflection will show that this plan is only applicable 
to engines working absolutely without expansion, and would 
entail enormous waste in engines in which steam was cut off 
much befo e the end of the stroke, a stroke being represent- 
ed by the travel of the piston from abutment to abutment. — 

Engineer. 

— ^ 

Process of Germination. 

An eminent writer upon the subject, in speaking of the 
action of the sun in this great work of germination, remarks : 

" Upon the chemical influence of the sun's rays depends 
the germination of seeds as well as the growth of the plants. 
We bury the seed in the ground and shut it out from the 
influence of light, but we do not place it beyond the reach 
of the sun's actinic influence, for that penetrates like heat to 
the little earthy couch where the embryo plant lies hid, 
and arouses it into life. Light, or the lumiuiferous rays of 
the sun, so important to the well being of the plant, is actu- 
al] y inimical to the excitation of vitality in the seed. How 
singular is this fact ! A series of carefully conducted, ex- 
periments has proved that seeds will not germinate in light, 
although supplied with heat and moisture, w,hen the actinic 
rays are cut off. Deprived of the luminous rays with the 
actinic in full force, they spring into life with great rapidity. 
Seeds sown upon the surface of the earth will scarcely ger- 
minate, as soil cultivators very well know, and, on the other 
hand, seeds buried so deep that the actinic rays cannot reach 
them will certaiuly perish. The planting of seeds, so as to 
secure the proper distance below the surface, is a most im- 
portant point in husbandry, as it has much to do with the 
early starting of the plant and the success of the crops." 
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The Wonderful Curiosity— Tlie Flexible Marble of 
Wheeling, Va, 

To the Editor of the Scientific American : 

My attention has been called to a " Wonderful Curiosity" 
in your issue of the 17th inst., and I deem it not improper to 
give you some facts which may not have been in your pos- 
session at the time you penned your comments on the Intelli- 
gencer's article. I am the owner of the curiosity, and know 
what I say when I assure you that it is a common slab, of the 
dimensions named, from the Portland quarries, Vermont. 
It was purchased at one of the marble cutting establishments 
of this city, like hundreds of similar specimens of the 
same mineral, from the same quarry, which are kept con- 
stantly on hand by all our marble cutters. It was originally 
sawn for tombstone purposes, and its flexibility was not dis- 
covered until after its removal from the debris of the burnt 
college edifice at Moundsville. In proof that it is marble, 
and not itacolumite as you have supposed, I hand you here- 
with, from the Pittsburgh Dispatch, February 8th, an analy- 
sis of the specimen, made by Professor George Hay, Q.S , 
Professor of Chemistry in the Western University of Penn- 
sylvania. With the value of his opinion, you are no doubt 
entirely familiar. J. A. Holliday. 

Wheeling, West Va., Feb. 20, 1872. 

Analytical Laboratory, 25 Diamond Square, 
Allegheny, Pa., February 7, 1872. 
J. Holiday, Esq— Dear Sir : I have, at your request, care- 
fully analyzed a portion of the flexible marble slab, now in 
your possession and on view at 22 Fifth avenue, Pittsburgh. 
Its constitution is as follows : 

Carbonate of Lime 97'50 

Magnesia, a trace 

Silica 2-05 

Water "45 

Total 100-00 

The above composition and its crystalline character toge- 
ther proclaim it to be a true marble, and, at the same time, 
a pretty pure specimen of that mineral. The indubitable 
flexibility of the slab is its most remarkable feature. Dana 
states that " some of the West Stockbridge marble is flexible 
in thin pieces when first taken out." The slab in the pos- 
session of Mr. Holliday is about two inches thick, and is 
nearly as flexible as an equal thickness of vulcanized india 
rubber. I shall not attempt to explain the flexibility of this 
extraordinary slab. It may be due to a species of ba 1 and 
socket movement among the minute crystals which compose 
the mineral, or it may be due to molecular motion alone; I 
cannot tell. Certain it is, however, that the slab consists of 
marble, nowise different in chemical constitution from ordi 
nary marble, and possesses an unusual degree of flexibility 
for marble which has been so long out of the quarry. Those 
who are interested in what is curious or strange in Nature 
should go and see this remarkable slab. I am, &c, 

George Hay, Q. S., 
Professor of Chemistry in the Western University of Penn- 
sylvania. 

-^ — 

The Models at the Patent Office. 
To the Editor of the Scientific American : 

In your issue of February 10th, you ask : " What shall be 

done with the models at the Patent Offl ce V No one but an 

inventor can appreciate the advantage of a fair opportunity 

to examine models of other inventions in hi3 line, 

To Tie obliged to (lejiend upon drawings alone would Bdd 



to his labor an hundred fold. As it is, he can find and exa- 
mine everything of interest to him. He doss not expect or 
wish to go over the whole collection, any more than ho would 
wish to examine every book in a library of reference ; but, 
being directed by courteous assistants, he can spend hours 
or days in the pursuit of the knowledge he desires, and save 
himself months of thought and labor on some invention 
which has perhaps long been patented unknown to him. In 
answer to your question, I say : Preserve them ; erect new 
buildings as often as necessary. Invention and discovery 
are the life of America. Let nothing be done to impede 
them or make them more difficult. B. 

Models at the Patent Office. 

To the Editor of the Scientific American : 

I am heartily glad to see you come out squarely against the 
costly farce of requiring to be deposited models of every in- 
vention for which a patent is asked. To see that it is a farce, 
an inventor has but- to go and examine his own specimens 
after only a few years. He will find them beautifully mis- 
representing his invention, as I have done, broken, parts 
reversed, inverted, transposed and lost. They may have 
been useful, and even necessary, in the early days and at the 
origin of the patent system in this country. Those days are 
past. Good drawings are easily and cheaply obtained, and 
if, with good and profuse illustration in drawing, the exam- 
iner is incompetent to fully and completely comprehend a 
machine, his place should be filled with one better qualified. 
Drawings do not allow parts of machines illustrated to be 
lost, misplaced, transposed, or substituted. Drawings do not 
have 'to be unscrewed, unbolted, taken to pieces, chipped, 
filed, or oiled, to make them do their work of illustration. 
With drawings, the different movements do not have to be 
examined in rotation, but may be seen, compared, and com- 
prehended at a glance. So also with the construction of in- 
ternal parts. They are more portable, occupy incomparably 
less space, can be arranged in more systematic and conve- 
nient order, are more accessible, less liable to injury, and 
cost the inventor, in most cases, much less. 

In short, I believe there can be no one sound argument 
used in favor of models, unless it be the (inexcusable) inca- 
pacity of examiners. Inventor, No. 2. 



A New Building Material— Bricks of Slag. 

To the Editor of the Scientific American : 

To call bricks a new building material is perhaps hardly 
correct, when every child knows that brickmaking dates as 
far back as the Israelites in Egypt. But bricks, like every- 
thing else, have undergone various changes in form, materi- 
al, and manufacture. Whether these changes have had a 
tendency to improve the Egyptian brick is a question not so 
•readily answered. The bricks manufactured by the Egypt- 
ians were intended to last for ages, and in this respect they 
have certainly answered their purpose. With our modern 
brickmakers, it is different. The inferiority in modern bricks 
consists principally in the bricks being made of. cheap mate- 
rial and badly or insufficiently burnt, and the consequence is 
that they will not withstand the wet or the hard frosts. 
This principle of manufacturing an article which is to last 
for a limited time only is far from being conducive either to 
safety, durability or comfort. It is precisely with the view 
of meeting these all-important considerations that the mate- 
rial now introduced to the public has been invented and pat- 
ented. 

Mr. J. J. Bodmer, of London, has discovered a new method 
of making bricks from a material hitherto treated as refuse 
only, and the removal of which had to be effected at consid- 
erable expense. This material is simply blast furnace slag. 

A careful analysis of the slag of a blast furnace showed a 
great similarity with the well known puzzolana, and this 
fact suggested to the discoverer the idea of manufacturing a" 
cement by incorporating the slag with a certain proportion 
of lime. The very first experiment succeeded, as far as the 
quality of the cement was concerned. It set somewhat more 
slowly than Portland cement, but it attained a" similar degree 
of hardness, especially under water. The blast furnace slag, 
however, had proved to be so hard that it was quite evident 
the manufacture of the new cement could never pay unless 
an improved method could be adopted to deal with the slag. 
In watching the slag as it flows in a half liquid or viscous 
condition from the furnace, the idea occurred to the inven- 
tor : " Why should the slag be allowed to form lumps and get 
hard ? Why not subdivide it in its viscous, plastic condi- 
tion?" The difficulty of reducing the hard slag was thus 
solved. A pair of plain rollers were put under the spout 
of the furnace instead of the large tub, which was formerly 
used to receive the slag. Sufficient speed was given to the 
rollers to receive and take through the whole offflow issuing 
from the furnace ; and by giving the rollers differential velo- 
city, the slag fell from them in the shape of thin scales or 
flakes. These were found to crush as easily as sugar, and by 
grinding such slag, together with the proper proportion of 
lime, the cement was obtained at a mere nominal cost. This 
cement, in a proportion of 2 parts to 6 parts of sand, makes the 
finest bricks imaginable. At iron works, slag is again used 
in lieu of sand ; it is rolled coarser and then mixed with the 
cement like sand, and the bricks obtained'are as hard as flint 
and of a most pleasing color, being that of grey sandstone. 
The color can, however, be varied ad libitum, from a light to 
a very dark shade. Nor is the material adapted for the man- 
ufacture of bricks only, but may be used for blocks or orna 
ments of every description, as the cement itself may be used 
in the same manner as the Portland cement. For the pur 
pose of manufacturing blocks and ornaments> a somewhat 
different mothw operandi must be observed. If the attention 
of the owners of Some of the large iron founderies of New 



York or Pennsylvania could be drawn to the subject of brick 
manufacture from slag, they would find that this hitherto 
useless material can be turned to profitable account, produc- 
ing a brick which would prove both cheaper and harder than 
any other made. A conspicuous feature of these bricks is 
that they resist the action of the weather, and do not crum- 
ble away like most of the clay bricks, a defect from which 
even the brown stone is not exempt. 

The idea of using slag as a building material is not alto- 
gether an original one. When the slag is allowed to form 
larae masses, the inside of such blocks cools very gradually 
and thereby attains the hardness of rock. Such blocks are 
used, in iron manufacturing districts in England, for founda- 
tions, sea walls, &c. 

A special feature, too, is the machinery used in the pro- 
cess of brickmaking. The cement and the sand or coarse 
slag are shovelled into their respective receivers or hoppers, 
and at the other end of the apparatus, the finished bricks 
rise to the table, from which they are wheeled away and 
piled up to set and harden in the open air. The manufac- 
ture of bricks from blast furnace slag is covered by letters 
patent taken through the Scientific American Patent Agency. 

Messrs. Bodmer & Co., of Hammersmith, London, are now 
manufacturing these bricks, and would like to correspond 
with parties in the United States with a view of introducing 
the manufacture here. Should any of the American iron 
manufacturers be present at the great annual meeting of the 
Iron and Steel Institute in London, in March, 1872, they will 
have every opportunity to see the process in actual opera- 
tion. 

[The above communication is from a valued correspondent 
in London, describing a novelty in brick which was patented 
in this country, and which was briefly referred to in these col- 
umns at the time the patent was issued. — Ed. 



The Davenport Tricks Again. 

To the Editor of the Scientific American : 

Now that Messrs. Vander Weyde and Patton are about ex- 
plaining the operations of the Davenport brothers, I hope 
they will make their explanations as brief, exhaustive, and 
comprehensive as possible, for the benefit of science. I was 
once one of a committee of three, chose- to investigate these 
performances. We proceeded in the following manner : First, 
we placed eight inverted glass tumblers upon the platform ; 
upon these we set the legs of two light benches, and upon 
the benches we set up their cabinet, made of thin black wal- 
nut boards. We then with strong hemp cords made first 
two turns around one wrist of one of the brothers, and tied 
him with a strong square knot ; and then tied the other in 
the same manner. We then pinioned their hands .and arms 
firmly behind their backs, then ran the ends of the rope 
through holes in the seat, and drew their feet back and se- 
cured them firmly to the seat, winding the ropes around their 
legs and knees, and fastening with a strong square knot, 
leaving no slack rope anywhere. We also tied their heads 
back to the cabinet. We then made them open their hands, 
and placed in each a good teaspoonful of wheaten flour, 
taking great care that not a particle be dropped inside the 
cabinet ; then, closing their hands, we sewed the ropes and 
knots through and through with strong linen thread. When 
thus secured, we placed a speaking trumpet, three or four 
bells, a violin and guitar in the cabinet, and closed the doors, 
hooking the two outside doors, the middle door being 
bolted inside instantly after closing. Immediately the in- 
struments began to be played upon, all together; a hand 
and half of a naked arm were thrust out through a hole near 
the top of the middle door, swinging a bell for several sec- 
onds, and throwing it upon the floor. Then another hand 
and arm thrust out the speaking trumpet. This time I seized 
the hand near the wrist and did my best to hold on to it by 
pulling downward, but with a power greater than my own, 
it drew back into the cabinet with a loud grating noise as it 
rubbed on the edge of the board under the weight of my 
grasp. The hand was warm, but it left no marks of skin or 
blood upon the sharp edges of the opening. Immediately 
after, a head and neck rose through another opening in the 
top of the cabinet and was pla;nly visible for several seconds 
to all the audience. After these things had been going on 
some time, the doors were thrown open, and we made an ex- 
amination of things within, but we could discover no change 
in the tieing of the brothers, the flour still being in their 
hands as we left it, and no marks of it upon anything in the 
cabinet. We then proceeded to close the doors a second time ; 
one other of the committee closed the door at the right. 
While I was fastening the door at the left of the cabinet, a 
hand struck me with great force upon the left shoulder ; I 
instantly turned to see who did it, and the hand appeared to 
vanish over the shoulder of one of the brothers. The hand was 
seen and the force of the blow plainly heard all over the hall ; 
we threw open the doors, but -no change could be found in 
the cond'tion of our ropes or prisoners. We then closed the 
doors again, and, inside of four minutes, they were thrown 
open and the brothers stepped out, still holding the flour in 
their hands undisturbed, the ropes lying upon the floor of 
the cabinet, but their marks deep in the wrists of our " no 
longer prisoners." 

These things were performed in the presence of at least 
250 witnesses in New Haven, Conn. Now, Dr. Vander Weyde 
says he has performed certain tricks repeatedly and " done 
everything the Davenports did," etc. If he will come to New 
Haven and perform everything the Davenports did, under 
like conditions, and give us a satisfactory scientific explana- 
tion of the methodtts operandi, as he calls it, I stand ready to 
hire a hall and pay all expenses, and pay him well for his 
trouble, for the benefit rif pHir-tic-'. 

New Haven, Conn, f-fwo. T, Cat.bwbt.t., 
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Borax In Nevada, 

To the Editor of the Scientific American : 

Some years ago Professor Silliman traveled through this 
section of country, and made an analysis of the many differ 
ent minerals found in Nevada, and also made a report of the 
same. 

William Troop, of California, got hold of some of his re- 
ports, and learned by them that the Professor had discov- 
ered a saline marsh, near the Carson river, of some 2,000 
acres, which contained traces of borax. He at once pros- 
pected, but met with little success, and the marsh lay 
unclaimed and unnoticed until last May, when Mr. Troop 
and others located according to law. Since that time I have 
become interested in the affair, and put up small works and 
manufactured five tans of borax and placed the same upon 
the market. The article is merchantable, and has a ready 
sale ; and the demand is increasing. 

Our crude material has an incrustation upon the surface, 
and is called borate of soda. From what little knowledge of 
chemistry I have, I believe it contains boracic acid, soda, 
salt, magnesia, and ammonia, but may be mistaken as to 
the last named. 

In looking through the Scientific American for 1869, 
on page 202, I find some interesting information entitled 
" Ammonia and its uses in the arts." That article states 
that the most recent supply is from the boracic acid . works 
in Italy, and that they had until recently lost a million of 
pounds of salts of ammonia during a year. 

I have been paid double the price of the Scientific 
American, almost monthly for the last five years, by read- 
ing the many communications on different subjects; and lam 
desirous of knowing the best method for manufacturing 
borax from borate of soda ; the best method of separating an 
excess of soda from the borax in concentrating ; how to sepa- 
rate magnesia from borax, and also the best method of man- 
ufacturing ammonia. ,. 

If some ofyou'r readers will give me a description of 
the works at the Tuscan lagoon in Italy, and the manner of 
working, and the kind of material worked there, they would 
confer a great favor upon me and many others. 

I am informed that these are the greatest borax works in 
the world. J. V. Lewis. 

Nevada, Jan. 17, 1872. 



Technical and Classical Education. 

To the Editor of the Scientific American : 

In looking over the Scientific American for the past 
year, I notice a prevailing tendency towards technical educa- 
tion, lam glad that this is so; but while we consider the 
value of a technical education, classical studies should not be 
neglected. To be successful in any calling, a man must 
have a well balanced mind ; and a mind certainly cannot be 
well balanced which has continually run in one channel. It 
may be good in certain points, but problems are continually 
coming up, in the course of a man's life, which require other 
faculties of the mind than tho3e which a technical education 
is likely to develope. To educate the other faculties of the 
mind will not require a very deep insight into classical learn- 
ing ; but a little cannot injure any one in his scientific attain- 
ments, and will undoubtedly add to his general culture. 

The above is not intended to decry technical education in 
the least. But at this time it has so many able advocates 
that we may be in danger of running into extremes on this 
subject, and to neglect classical education entirely. 

Princeton, N. J. M. 



Shaving; with Pumice Stone. 

lo the Editor of the Scientific American : 

1 see by your No. 4 that nothing useful is so small as to es- 
cape your vigilant attention. I allude to instructions for 
easy shaving. This leads me to say that shaving with an 
expensive tool like a razor is all nonsense. The proper way 
to keep down the human stubble is to get two pieces of 
of pumice stone, cubes of one and a half inches. Keep them 
clean by rubbing their faces together ; then rub them over 
your own face, that is all ; no soap, no brush, no razor costing 
originally $1'50, and giving the seller a regular annual in- 
come of at least fifty cents in sharpening, no Emerson's pat- 
ent strap required, no looking glass, no hot water. In travel 
ing you have only to sit still and move the cube around ; the 
shaking of the car, carriage, horse, donkey, or boat will do 
the work clean. 

The moral effect of pumice stone can be imagined when 
you think of the statistics on suicides by razors, the vitupe- 
rations of irascible men with hard beards when their razors 
do not cut smoothly, or when they shave with bad water, bad 
soap, or by a bad light. 

Many other considerations for giving up the razor might 
be named, if time and space would permit; but I must con- 
tent myself on giving you this hint on domestic and, I may 
say also, political economy. * * * 



FFor the Scientific American. 1 
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Watch Cleaning;. 

A correspondent says: "To clean a watch, even if it be of 
the lowest grade, the barrel or mainspring box should always 
be taken apart, the arbor and spring taken out and cleaned, 
fresh oil being applied before the cover is replaced. That 
there is nothing better than naphtha for cleaning purposes, is 
the opinion of most watchmakers. If the watch has a fusee, 
that also should undergo the same treatment as the main- 
spring box. The pivots also form an important part of the 
mechanism of a watch; and, to be examined as they always 
should be, necessitate the act of taking the watch apart. 
Such attention, no honest practitioners will overlook.'' 

The population of London, by last year'scensus, is 3,883,002. 



Colorado is the apex of the United States ; within her 
borders is the culminating point of the Rocky Mountains. 
Here are those huge vertebrae of the continental back bone, 
whose cloud-piercing, cloud-compelling summits collect the 
snow and distil the water to form those mighty rivers — the 
Platte, the Arkansas and the Colorado — which, flowing to 
the two oceans, begin their journey in the eternal snows of 
the dividing range. Beyond the boundary of Colorado the 
mountains become less abrupt, lose one third of their alti- 
tude, and, stooping as it were, form a passage for the iron 
pathway of the nations. 

The main range in Colorado is flexed and doubled upon 
itself like a huge anaconda ; within one of these immense 
folds lies Middle Park. 

It is a region but little known outside of Colorado. There 
are several reasons, mostly negative, that will account for 
the meagerness of our knowledge of this gem of American 
mountain scenery. The principal reaso'ii is that the precious 
metals have never been found here in paying quantities. 
How little would be known to-day of the greater portion of 
our western Territories, but for the presence within their 
borders of gold and silver, those powerful lodestones of hu 
manity ! 

Middle Park lies on the western or Pacific side of the great 
continental divide, and is about sixty miles 1 mg from north 
to south by twenty-five miles in breadth, with an area about 
equal to that of Rhode Island. 

An immense wall of granite, porphyry and queissoid rocks 
bounds the Park on every side, rising from 3,000 to 7,000 
feet above the surface : Long's Peak, with its 14,000 feet of 
altitude, forming the north-east corner stone. The altitude 
of the park proper is from 6,000 to 8,000 feet above the sea. 
Middle Park is drained by Grand river and its tributaries ; 
the Grand rises near the base of Long's Peak, and, flowing 
diagonally through the park, passes out at the south-west 
corner. 

This river is one of the principal branches of the Colora- 
do, and its waters, after flowing through the three hundred 
mile canon of that stream, finally reach the Pacific by way 
of the Gulf of California. 

The surface of Middle Park is, for the most part, rough 
and hilly, the hills frequently becoming mountainlike in 
their proportions. 

Some of the streams are bordered by broad, level savannas, 
covered with a dense growth of sage brush. This tough, 
aromatic plant grows here from one and a half to two feet 
high, and is very abundant in most of the Territories west 
of the Rocky Mountains ; but no true sage brush has ever 
been found east of the main range. The spherical cactus or, 
more scientifically, cactus mammilacis grows in the more 
arid portions of the park. There is but little timber in the 
park proper, and that is generally confined to the summits 
of the higher hills ; the foot hills of the mountains, how- 
ever, are covered with forests of pine. Grass is abundant 
and so nutritious that cattle and horses require no other food, 
summer or winter. The climate in summer is pleasant and 
exhilarating, though there is more or less frost every month 
in the year. 

In nearly the lowest part of the park, your correspondent 
noted a temperature of 22° Fahr. at 6 A. M. August 28, and 
for a week the temperature at this hour averaged as low as 
the freezing point. 

One thing to be said in favor of this climate, however, is 
that frost has not the same blighting effect upon vegetation 
in this rare, dry atmosphere that it would have in the damp, 
dense atmosphere of the States. It is a well attested fact, 
improbable as it may seem, that flowers and even strawber- 
ries will mature, in the open air, in this elevated region 
.where there is frost every week in the year. The annual 
snow fall is from 12 to 15 feet, commencing in September 
and ending in May. 

The fauna of Middle Park include deer, coyotes, trout, 
mountain hares, beavers and Indians; the latter are rather 
scarce in summer, but infest the park in considerable num- 
bers during the winter. Trout are the principal fish found 
in the lakes and streams. Beavers are abundant, and their 
dams may be found on most of the Emaller streams. On 
one stream there are fifty or more beaver dams within a mile, 
a regular boaver city. 

Near the head of Grand river, just within the foot hills of 
the mountains, lies Grand lake, a beautiful sheet of water, 
of small area and great depth; though not more than two 
miles long, a sounding line of five hundred feet failed to 
reach bottom. It is set as a mirror in a framework of moun- 
tains, which rise abruptly from the water's edge. The alti- 
tude of the lake, as determined by the temperature of boil- 
ing water, is 7,551 feet above the sea. 

Grand river forms at once its inlet and outlet. Up through 
the canon, where the river comes tumbling down, are seve- 
ral smaller lakes ; and higher still is Estes Park, a wee bit of 
a park on the verge of timber line, wearing its mantle of 
green grass and beautiful Alpine flowers 11,000 feet above 
the sea and in close proximity to the eternal drifts. 

The hills along all of the larger streams are terraced. 
There are generally three terraces, very distinct and regular, 
rising steplike to a hight of two hundred or three hundred 
feet. 

The geology of the park is unique, and forms one of its 
most interesting features. All the formations known in 
America, from the azoic to the later tertiary, are represented 
here. It is a well established principle of geological science 
that, generally speaking, the highest mountains are the 
youngest, and vice versA. Thus the Adirondack* of New 



York are the oldest and the Rocky Mountains are the young- 
est mountains in the United States ; while the Green Moun- 
tains and the Appalachians occupy intermediate positions in 
point of time. 

At the close of the cretaceous age only a few isolated 
ridges of azoic rocks appeared above the waste of waters of 
the great interior sea, and the elevation of the Rocky Moun- 
tains was just beginning. But early in the tertiary age 
communication with the exterior ocean was cut off, never to 
be resumed; and fresh or brackish water lakes took the 
place of the previous interior sea. Middle Park probably 
formed the bed of such a lake. 

The. great thickness of tertiary rocks over the Rocky 
Mountain region proves that this lacustrine condition con- 
tinued for a long time. The stratified rocks of Middle Peak 
form an immense quaquaversal ; this is the natural result of 
the elevation of the mountains after the deposition of the 
strata. 

Tertiary rocks are found high up on the flanks of the 
mountains, above timber line and 12,000 feet or more above 
the sea; this shows conclusively that the Rocky Mountains 
received most of their present altitude after the beginning 
of the tertiary age. 

The tertiary beds are composed of soft, light- colored sand- 
stones and marls, alternating with conglomerates and some 
laminated, argillaceous beds. 

The absence of limestone and marine fossils from this for- 
mation is evidence that the water in which the beds were 
deposited was fresh or nearly so. 

Fossil wood is abundant in the rocks of this age ; for.sil 
palm trees are recognized by their characteristic endogenous 
structure, but most of the trees were exogens. In the ar- 
gillaceous beds mentioned above are many impressions of 
fossil leaves. A species of magnolia has been identified. 

The presence of the remains of these tropical plants in 
this semi-arctic region is some indication of the great cli- 
matic changes that have taken place over the surface of the 
globe, within quite recent time, geologically speaking. 

In the valley of the Blue river, the cretaceous beds have 
an immense development, and they follow this stream near- 
ly to its source, running high up on the mountains, where 
the beds have been broken and faulted on a grand scale. 
Marls and shales are the predominating rocks. In the shale 
I found boculites (cephalopod molluscs) and inoceramus (a 
species of conchifer), fossils characteristic of this age. 

The carboniferous beds of Middle Park contain the only 
true carboniferous coal in Colorado. 

During the closing epochs of the tertiary age, there was i 
stormy time, strongly marked in the rocks of this era ; fire 
and water united to leave an indelible impress upon the land. 

In Middle Park, there were extensive eruptions and over- 
flows of igneous rocks — basalt and lava — forming a number 
of well defined mesas, whose frowning battlements form an 
interesting feature in the topography of the park. The 
most remarkable of these eruptions occurs fifteen miles be- 
low Grand lake. Grand river canons here (making a verb 
of the noun). The canon is an enormous gorge cut through 
a high ridge of basaltic rocks. The ridge is from 800 to 
1,200 feet high, and seems to be an intrusive bed, for it is 
conformable to the sedimentary beds above and below. 

The underlying cretaceous shales were converted into 
slate by the metamorphic action of the fiery mass. 

The hot sulphur springs still bear witness to this geolog- 
ical storm. They are situated near the center of the park 
on the west bank of Grand river, and form the chief attrac- 
tion of the park at present. 

The water issues, from the ground, strongly impregnated 
with sulphuretted hydrogen, and flowsinto a capacious basin, 
of its own handiwork, which forms an excellent tub. 

The volume of water is about twenty-five inches, an inch 
being the amount of water that will flow through an orifice 
one inch square under six inches head. The temperature of 
the water is 112° Fahr., which indicates that it comes from a 
considerable depth, and an analysis of it would probably af- 
ford some clue to the mineralogical character of the rocks 
for a long distance below the surface. 

The monumental rocks in the valley of Troublesome 
Creek are interesting examples of the erosive action of wa- 
ter and frost. During the lapse of ages, the original sand- 
stone beds have been worn down and cut out by the degrad- 
ing elements, leaving these strange, weird monuments to be 
the wonder of the world. 

Near the mouth of Troublesome Creek is a rectangular 
hill, about 200 feet high, composed of light colored marl and 
sandstone ; the sides are nearly perpendicular and have been 
so fashioned by the elements that the whole resembles a huge 
castle. The resemblance is quite complete; towers, abut 
ments, massive gateways, all are here. When seen by 
moonlight or in the early morn, the effect is enchanting. 

The quantity of agates, jasper, chalcedony and silicified 
wood in Middle Park is sufficient to supply the world. Agate 
and chalcedony are found in the volcanic rocks, and were 
formed by the deposition of silica in the vesicles of the 
lava ; the subsequent disintegration of the lava leaves the 
minerals free. There are thousands of acres in these agate 
patches. Much of the agate contains that dendritic forma- 
tion of the oxides of manganese and iron, supposed by some 
persons to be petrified moss, which gives it the name of moss 
agate. 

The Park is much visited by Coloradoans during the sum- 
mer, but the permanent white population is small, including 
only a few hunters and trappers who speni the winters in 
the vicinity of the springs and Grand Lake. The Indians 
still claim the Park, and are jealous 3f all attempts of the 
pale faces to make permanent settlements. 

W. O. C. 



© 1872 SCIENTIFIC AMERICAN, INC 



i5o 



Mtntiik ^mtxxau. 



[March 2, 1872. 



Improved Gas Burner. 

Having ourselve. experimented with one of these gas bur- 
ners, we are in a position to apeak from knowledge of its mer- 
its. We regnrd it as one of the b> st, if not the beet ever 
employed for burning gas. Professor Henry Wurtz, editor 
of the American Gas Light Journal, states that " on the 
evening of June 13, 1870, in tue photometric room of the 
Metropolitan Gas Light Co., at their 43d street station, in 
company with Mr. Dietrich, the engineer of said company, he 
made comparative tests of burners of Mr. Cremin's pattern in 
comparison with an ordinary three feet fish tail. The gen 
eral result was that, the pressure being one inch, and the 
consumption of gas being 3-j f6et per hour, the ordinary bur- 
ner indicated an illuminating power equal to seven candles, 
while the Champion Gas Burner of Mr. Cre- 
min went up as high as 11*5 candles; thus 
indicating, according to the experiment, a 
clear gain, by the employment of his pecu- 
liar principle, of over sixty-four per cent of 
the light from the same materials." 

This testimony, from one of the most re- 
liable authorities on gas lighting in this 
country, is sufficient to establish the reputa- 
tion of this burner, which is, we are told, 
being rapidly adopted by s uch as are cogni- 
sant o'. its economy and value. 

Our engraving* give a view of the flame of 
a five feet burner, full size, and drawn, as it 
actually appeared, by our artist, and also a 
section showing the construction .of the bur- 
ner. 

Tbe general principle is the heating of the 
gas before it is delivered to the air for burn- 
ing, whereby the gas is expanded.anda high- 
er illuminating power secured with a given" 
fl>w as measured by the meter. 

In the engraving, Fig 2, A is the burner 
proper, from wh;ch descends a tube, B, into 
a tube or cup, C. This- cup is closed by a dia- 
phragm passing acros it jutt above th- screw 
thread, at P, by which it is attachi-d to the 
de-livery pipe. Small holes p* rforated in the 
part, F, ailow the gas to flow out into the 
annular space between the cup and the outer 
shell. D. and its flow, indicated by arrows, is 
thence upward within tbe outer shell, down 
into the cup, and up to the burner pr per 
through the tube, B The. tube, B, conducts 
heat downward into the shell and tnus the 
ga< is heate 1 and expanded before reaching 
thn point of combustion at A. 

The invention was patented January 11, . 
1S70, by Joseph W. Cremin. whom, for territorial rights or 
other purposes, address at 213 Eist 51st street, New York. 



is thus utilized and brought out to the highest degree. This 
force is iotensiSed with every succ ssful exertion of it, while 
the consciousness of b-ing on the detensive has a correspon- 
dingly depressing effect upon the opposite party. 



Microscopic Observation ot Hydrofluoric Acid on 
Glass. 

When the acid was first dropped upon the glass, no action 
was evident, the appearance presented being simply that of 
a drop of water on glass. In a very short time, however, 
the drop became a little duller, but this almost immediately 
cleared away, and several small particles, seemingly of glass, 
were seen floating in the drop. These seemed to be under- 
going a process of fusion, the appearance being similar to 
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Cloth Measuring Machine. 

The measuring of cloth by the ordinary method is a tedious 
and laborious operation. Tne machine herewith illustrated 
is designed to replace manual labor and to render cloth meas- 
uring very much more rapid than has heretofore been the case. 
The invention is extremely simple, insures accuracy, and in- 
dicates correctly the quantity, while it may be operated readi- 
ly by a boy. 

The construction is as follows : 

A is a hollow receptacle for 
the unmeasured goods; B is a 
measuring roller covered with 
cloth ; C is a tension roller di- 
rectly under the measuring roll- 
er. Tbe cloth is passed between 
these two rollers and around 
the measuring roller, and then 
conn-cted with the reel board, 

D. which is turned by the crank, 

E. The goods on the reel board, 
D, are quickly disengaged from 
the- same by turning the screws, 

F. hal f round. The dials, G. in- 
dicate the exact measurement. 

The macliiu-i will, it is claimed, 
unroll, measure, re-roll and cor- 
rectly count every yard and frac- 
tional part of a yard with rapid- 
ity and exactness, fifty-two yards 
having been passed through the 
machiue in one minute and a 
half, to do which, in the ordi- 
nary way, would require the 
work of six or eight men. 

Patented June 25, 1871, by 
Isaac Miller, whom address for 
further information as to rights 
or machines, Hamilton, Ontario 



CREMIN'S GAS BURNER. 

that seen when a small portion of metal is thrown into some 
of the same substance in a state of fusion — it is tossed about 
for some time and then finally disappears. This was what 
evidently appealed to me to be going on here, the hydroflu- 
oric acid having apparently a solvent action on the glass. 
What strengthened this opinion was the presence of magui 
fieent colors, changing every moment as these small portions 
of glass were liberated from the larger piece and were un- 
dergoing the process of solution, thus leading one to suppose 
they consisted of small glass prisms, the colors being more 
perfect than those obtained by water prisms simply. Some 



[but dark blue was also seen at rare in^rvals. The fore 
going observations were, repeated several times, and al- 
ways with the same results, with the exception that the small 
p>irticl- s of glass floating in the drop of acid exploded now and 
then, causing a great commotion in the liquid and throwing 
up little jets of finely divided acid, behaving as if the small 
glass particles were hollow spheres. I may also mention 
that when these explosions occurred, bright flashes of light 
were visible, resembling closely the appearance of rainbows 
seen in waterfalls. — Microscopical Journal. 

i — — 

Japan. 

We are indebted to an esteemed correspondent for a copy 
of the. Japan Herald, of December 9, 1871, printed at Yoko- 
hama, one of the treaty ports and a large com- 
mercial center. We find a number of curious 
items relating to Japanese affairs, of some of 
which we will give the substance : 

The Government has taken possession of 
some extensive tea houses at Yedo, and con- 
verted them into a grand hotel for the accom- 
modation of the princes of the empire, that 
once great and powerful class known as Da- 
mios. The hotel charges are as follows : First 
class guests per diem, lodging and three meals, 
11 nomies, or 18f cents. 

Six hundred houses were recently burned at 
Yedo, all of which had been erected on the 
district swept by the great conflagration of 
1870. The latter burned over a district of five 
square miles. 

Extensive gas works for the supply of Yoko- 
hama are now in process of erection. The com- 
pany is of native formation, capital $150,000. 
The apparatus is supplied by Laidlaw & Son, 
Glasgow, Scotland. 

The nursery gardens in the vicinity of Yedo 
are gay with blooming chrysanthemums which 
are cultivated with assiduous care. The Ja- 
panese, not content with potting and sticking 
them, support the large blooms in many in- 
stances by circular pieces of thin wood or card- 
board, and, placing tbem under paper lighted 
conservatories, artistically dispose the plants in 
such a way as to represent men, women, and 
scenes in real life — effigi-s in various striking 
attitudes being completely covered with the 
growing b'ooms and foliage of these plants. 
Every year an illustrated sheet is issued by 
the Yedo nurse-ymen, showing, the designs 
tint have be >n adopted, there being a differ- 
ent one for each garden. 
The Japanese Government, with the object of pushing on 
the civilization of the country and bringing it to as high a 
pitch in as brief a time as possible, are continuously e gag- 
ing foreigners from abroad to enter their service. Without 
mentioning the American citizens who will presently arrive 
to fill various capacities, twenty-three French Military in- 
structors for the imperial army are engaged, and ten Eng- 
lish instructors for the Japanese navy. Further, twelve 
beer brewers from Bavaria have been ordered, and a number 
of shoemakers (country unknown) will shortly arrive to 
teach the craft and mystery of boot making. 



The Science of War. 

Captain Layman, Instructor in 
Tactics at the German Military 
School at Cassel, in a series of 
lectures before the students of 
that Institute, attributes the vic- 
tories of the German armies to 
the efforts which their comman. 
ders use to secure tbe offensive 

in war, and to keep the initiative of movements constantly 
in their own hands. This view is sustained by the results 
Of the late Franco-Prussian war. The moral force of attack 




MILLER'S CLOTH MEASURING MACHINE 

of these particles were completely surrounded by a halo of 
color, as if they had been thrown into a variegated solution. 
The prinoipal color evident in such cases was a deep green 



Bonding Blocks. 

This invention relates to a 
new manner of forming brick 
for practical building purposes ; 
and has for its object to fa- 
cilitate thtir transportation and 
handling, and to increase the 
strength of walls erected from 
tbe same. The invention con- 
sists principally in forming 
blocks from a number of 
bricks, within molds or boxes, 
in such a fashion that they 
(the blocks) will form sec- 
tions of wal's with interlock- 
ing joints. For certain purposes 
— as, for example, in the forma- 
tion of pillars, tt;. — the blocks 
may be made without inter- 
locking projections. Another 
advantage of thus forming 
the blocks preparatory to build- 
ing is that ornamental bricks 
may be baked on the blocks by 
subjecting the same to heat. 

This will permit the applica- 
tion of all — even the most art- 
istic — kinds of ornaments to 
the faces of brick structures 
BlockB thuB formed, with or 
without ornaments, can, in 
building, be placed so as to pro- 
ject one beyond the face of an. 
other, thus relieving the tire- 
some monotony of the modern 
plain brick buUding fronts. 

The inverter of this improve 
ment is Mr. Andrew Derrom, 
of Paterson. N. J. 



Dispatches from Teheran state that the famine in Persia 
is unabated. Many parsons are dying daily. 
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PUBLICATION OF THE PATENTS. 



Ourreaders will remember that the publication of the dia- 
grams and abstracts of the patents, in the annual Patent Of- 
fice reports, was discontinued by Congress some three years 
ago, much to the dissatisfaction and inconvenience of a large 
portion of the public. But there was good reason for the 
discontinuance. The printing entailed an immense cost upon 
the government, while large quantities of the books, given 
over as they were to members of Congress for free distribu- 
tion, were thrown away and wasted, or gathered into the 
cellars of wrapping paper dealers. 

After the discontinuance of the reports, the Commissioner 
of Patents began the weekly publication of the patent 
claims in a special pamphlet, which has proved of much 
value, and is in a measure a substitute for the annual re- 
ports. This weekly pamphlet has lately been styled the Offi- 
cial Gazette, and it is furnished to regular subscribers a', $5 
a year. To make the Gazette still more complete, the Com- 
missioner of Patents now proposes to publish in it, weekly, 
the drawings, with abstracts, of all patents issued. For the 
information of members of Congress and to illustrate the 
proposed method of publication, the Commissioner has 
caused to be issu-d one number of the Gazette with abstracts 
of the specifications, claims, and drawings of the patents for 
one week, the drawings being photo-lithographed on a re- 
duced scale. This number is now before us, and it is alto- 
gether the most concise, economical, practicable and valua- 
ble form of patent publication that has yet been produced 
at Washington. It reflects the h'ghest credit upon the Com 
mi^sioner of Patents, and we trust that Congress will 
promptly grant the necessary authority and means for its 
continued and regular issue. 

The piesent number of the Gazette presents the abstracts, 
claims and drawings of 205 new patents, and they occupy 26 
pages. All the drawings are perfectly clear, and yet so com- 
pact is the printing that a single volume of 1,600 pages 
would suffice to contain the drawings and abridgments of 
all the patents for an entire year, or about thirteen thousand 
in number. The last complete Patent Office report, that of 
1888, consisted of four volumes, comprising over 3,500 pages, 
and in it were illustrated not quite thirteen thousand patents. 
To be sure, the pages were a little smaller than those of the 
Gazette; but the economy of space, of paper, and conse- 
quently of expense, is considerably in favor of Commission- 
er Leggett's present plan of printing. 

We earnestly hope that Congress will authorize the pro- 
posed publication. Nothing contributes more directly to the 
growth and prosperity of our varied industries than the 
general circulation of intelligent descriptions and drawings 
of the latest improvements. All our artisans are interested 
in them ; they stimulate thought, they encourage industrial 
progress. 

Having thus signified our approval of the Commissioner's 
project, for we regard it as a step in the right direction, we 
will now suggest, to him and to Congress, some reasons for 
advancing a little further. Instead of giving only abstracts 
of the specifications, we ask the Government to print the 
specifications in full. 

The Commissioner shows us, in his specimen, how readily 
the drawings may be reduced and printed, and how compact- 
ly the abstracts may be presented. We ask him now to com- 
pact the publication a little more, and print the specifications 
and drawings in full every week, thus placing them conveni- 
ently before the public. 



The chief defect of our present patent system consists in 
its lack of provision for the full publication of existing pat- 
ents in a condensed, cheap and popular form, so that everybody 
may possess them. This once accomplished, patents may 
be granted to every appli *ant, and the present cumbersome 
and defective system of Patent Office examinations, with all 
its delays, expenses, injustices, and unnecessary prosecutions, 
maybe discarded. Instead of a small corps of official exam- 
iners, we should then have twenty thousand examiners, every 
applicant for a patent being his own examiner. 

In no country in the world is there so much patent litiga- 
tion, or so much time and money wasted in procuring, de- 
fending, and wrangling about patents as in the United States. 
The value and validity of a patent rests upon the clearness 
of its statements and its priority over other patents. But 
when these other patents are unknown or difficult of access 
by the people, as are our patents, quarrels and confusion 
are the natural result. 

It may be laid down as an axiom in regard to patents 
that, where the full specifications and drawings are easily 
accessible to the public, there will be littb» or no patent liti- 
gation. 

In England, the drawings and specifications of all patents 
are printed in full and are, to a considerable extent, ac- 
cessible to the public. The practical result is that England 
is almost exempt from patent litigation, although patents 
are granted to almost every person who chooses to file an 
application. 

The evidence recently presented to Parliament shows that 
in all England the average number of patent cases in which 
proceedings are commenced before the courts is only eighteen 
cases per annum ! 

To say nothing of our courts, there is more trouble and 
litigation over patent cases before our Patent Office in one 
month, than there is in all the courts of England in an entire 
year I It is true that five limes as many patents are granted 
here ; but the excess of American litigation is out of all pro- 
portion to the augmentation of patents. We apply the term 
litigation to all contested patent cases. 

The remedy is simple. 1. Print the patents in full, at the 
cheapest rates, so that everybody may possess them. 2. Grant 
patents to every applicant who presents proper papers. 3. 
Dispense with models, official examinations, rejections, ap- 
peals to Boards of Examiners, appeals to the Commissioner, 
appeals to the District courts, and all the other cumbersome 
machinery of the Patent Office which now burdens the in- 
ventor with expense and annoyance. 



but it indicates the existence of the probabilities referred to. 
Skillful lobbyists understand more thoroughly the value of 
corners, both literal and figurative, than did the bungler who 
affordi^d the public an ins'ght into the way things may be 
accomplished by demonstrating how not to do them. 

The kind of action which we consider legitimate, namely, 
the authorization of the Commissioner to act on applications 
after the legal time has expired , may be exercised with justice 
and equity, and it gives less rise tojobbery ; but the reasons for 
such exceptions should be good, and if, as in some cases, the 
fault rests with the party, who has omitted, through simple 
carelessness, to apply, within the period limited by law, to 
the Patent Office tribunal for his extension then we contend 
the applicant has no right to the attention of Congress to 
remedy his own heedlessness. The passing of an act to 
extend a patent, after the application has boen refused by the 
Commissioner on grounds deemed valid and derived from 
thorough investigation, seems an insult to the intelligence of 
that officer, and is a kind of special legislation which must 
inevitably lead to corruption and foster monopolies. We 
see no reason why Congress should not as soon give a patent 
to a man who has been refused a grant on an original appli- 
cation as to extend a patent to one who has not only enjoyed 
all the privileges pertaining to his original patent, but has 
in the opinion of the Commissioner, who has the opportuni- 
ty to know, reaped an adequate, or more than an adequate, 
reward for his invention and the labor and expense of in- 
troducing it to the public. But this is not the worst of 
patent legislation ; after an extension of seven years by the 
Patent Office, making the monopoly enjoyed by the patentee 
21 years — the limit allowed under the patent law — the pat- 
entee, or more usually the manufacturer monopolist in the 
name of the patentee, goes to Congress and asks a further 
extension for the poor inventor! Not because he has not 
been amply rewarded, but because he has made so much out 
of the invention as to enable him to afford tb e large expense 
necessary to enforce his claim. Those persistent applicants 
are the ones most likely to succeed before Congress, and it 
is against legislation in such cases that we most specially 
protest. Instead of encouraging and fostering inventions and 
manufactures, such legislation discourages the poorer inven- 
tors and brings into disrepute our patent system. 



CONGRESS AND PATENT EXTENSION CA8ES. 



As will be gathered from the letter of our special corres- 
pondent at Washington, published in another column, there 
is at the present time an unusual number of applications be- 
fore the Committees on Patents in Congress for extensions of 
patents. The success of a few of the applicants, and the ap- 
parent facility with which those presented are reported upon 
by the Committees and passed by Congress, is giving encour 
agement to those disappointed in their efforts to obtai a exten- 
sions before the Patent Office, and so increases the demands 
upon Congress for special legislation as to threaten to become 
a serious evil. 

It has always been our opinion that Congress ought not to 
meddle with these cases, an opinion to which we have given 
the most clear and emphatic expression in these columns. We 
have never seen cause to change our views upon this subject, 
and we now repeat that the only proper action on the part of 
the National Legislature in regard to such applications is to 
authorize the Commissioner to take cognizance of and act upon 
applications whi ch for valid reasons have not been presented 
during the time fixed by our patent laws. An application 
that the Commissioner has refused should never receive the 
sanction of the Committee on Patents, nor the time of Con- 
gress be used in discussing such claims. In the first place, 
that body has not the requisite knowledge, or time to obtain 
knowledge, on which to act intelligently. Second, the pre- 
sentation of such applications is like those of claims, a great 
opportunity to the lobby, who will either enforce inventors 
to entrust these camp vultures with the prosecution of appli- 
cations, or strive to defeat any favorable action. It is well 
known that the merit of a claim is seldom what passes it. 
We were once, when pressing the merits of a claim upon- the 
mind of a distinguished member of the third house, inter- 
rupted by the bluff assurance that " bless your innocence, 
the merits make no manner of difference. Claims don't go 
through on their merits ; but they do go through, and if you 
can spend money enough your.) will go through, and not 
without." We would not spend money enough in this way, 
so our claim still stands unsatisfied. 

It will not be long, if this sort of patent extension legisla- 
tion continues, before it will become a matter of lobbying 
altogether, and it is not much better than that now. Occa- 
sionally the maladroitness of some blunderer gives the pub- 
lic a peep into the mysteries of lobbying. Some of our read- 
ers — not the oldest by any means — will recollect how one of 
these "too smart" manipulators, who, pressed an application 
for the third extension of one of tlir most valuable patents 
ever granted, invited the lawgivers with their wives to a 
feast, and how beside each gentleman* plate was placed a 
handsome revolver mounted in the richest style, enveloppd in 
a handsome case, and how beside each lady's plate was a box 
of the finest kids, and how, the fact being published abroad 
by the watch dogs of the press, the storm of protest thus 
evoked, through the lobby man's overdoiif g, made that gen- 
tleman's anticipated cake turn out the most underdone kind 
of dough. This thing was not done in a corner ; that is prob- 
ably the reason why It failed so signally in its desired effect, 



DBYING SUBSTANCES BY STEAM. 



There are three physical states in which water may exist 
above the temperature of 32° Fahr. : first, as liquid; second, 
as saturated steam ; third , as superheated steam. When the 
word " steam " is used alone, saturated steam is what is 
meant. Saturated steam always contains, as we have shown 
in previous articles, a specific number of units of heat in 
each unit of weight, no matter of what temperature or press- 
ure. Steam generated where heat is applied on'y to the water 
from which the steam is made is always saturated, because 
no heat can pass into the water without converting a portion 
into steam. When we speak, then, .of saturated steam, or 
simply steam, it is to be understood that such steam as con- 
tains the normal amount of water specific to steam generated 
from water under ordinary atmospheric pressure is meant. 
The weight of saturated steam corresponding to a given num- 
ber of heat un ts is always the same for any pressure or tem- 
perature at which steam can be generated. This, of course, 
follows from the law previously stated, and therefore re- 
quires further no remark. 

Superheated steam, on the contrary, is produced by apply- 
ing heat to the steam while it is isolated from water, either 
by a septum of saturated steam, or by walls of metal or other 
suitable material. Superheated steam may contain more or 
less heat in proportion to its weight. It differs, therefore, 
from saturated steam in that its quantity of heat is not spe- 
cific to its weight. These distinctions are important to the 
clear understanding of what is to follow. 

Substances may be dried either by saturated steam or by 
superheated steam, and either the one or the other may be 
employed in one of two different ways, the principles of 
which differ. 

First, the steam or superheated steam may be used in a 
confined state, as in racks of pipe, steam cylinders, etc. In 
this way, the heat is transmitted by the steam through the 
material, that surrounds it to the substance to be dried , the 
moisture in which, being thus transformed into vapor, passes 
off into the surrounding atmosphere. To successfully dry 
substances in this way, two points must be observed, namely, 
the water which accumulates in the heater must be con- 
stantly removed, and the air, which absorbs the vapor from 
the drying material, must be changed so often a< not to be- 
come saturated. Free circulation of air in drying rooms 
heated by enclosed steam is therefore an absolute essential 
to success, and it should be secured even if necessary to use 
fans for the purpose. Cold dry air will dry substances faster 
than hot air saturated with watery vapor. 

There are many substances, S'Jch as cotton or woolen yarn, 
white lead, sand, etc., that, having a great attraction for wa- 
ter, will not dry rapidly when confined steam at 212° Fahr. is 
employed. At this temperature, there is slow evaporation 
from the surface. The water converted into steam is con- 
densed and held by action of .capillary attraction at the sur- 
face. The water is thus slowly forced from the interior out- 
ward, and so on until the substance is at last sufficiently dried 
When drying is performed solely bj heat externally applied, 
it will, proceed almost as well at 90° as at 210°, provided 
a good circulation of air is maintained. The air cannot take 
up the water faster than the capillary attraction will convey 
it from within to the surface, and as up to a temperature of 
212° this action is in no way aided by the expansive force of 
steam generated at higher temperatures in the interior, a 
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great deal of heat may be wasted by carrying a temperature, 
higher than necessary to maintain surface evaporation, yet 
too low to produce evaporation from the interior. 

When a higher temperature, say that corresponding to 
45 lbs. pressure or 292° Fahr. is maintained, a very different 
action takes place. The water in the substanceto be dried is 
then converted into steam of sufficient tension to not only 
overcome adhesive attraction, but to expand and force its 
way out and to float away as steam does from the exhaust of 
a steam engine. This accounts for the fact stated by a re- 
cent correspondent, published in answers to queries, to wit. : 
that in drying woolen yarn, he finds it necessary to carry 
forty -five pounds pressure of steam in his drying cylinder. 
As soon as the temperature corresponding to this pressure is 
reached, the yarn dries rapidly, while at all lower tempera- 
tures the drying is a tedious process. 

So much for drying by steam inclosed in pipes. The direct 
admission of saturated steam into the interstices between 
solid bodies, which are not only to be dried but heated, has 
been found in practice to answer admirably in some cases. 
In this method of using steam, it is received in closed retorts 
containing the substance to be dried and heated. The steam 
immediately heats the material, and in doing so becomes 
condensed. The water of condensation is drawn off, as it 
forms. The solid bodies attain the temperature of the 
steam with great rapidity. As soon as this is the case, the 
following conditions exist in the retort : The bodies are hot 
and their surfaces are dripping wet with the water of con- 
densation. Now, if they have a temperature sufficiently 
high, and are sufficiently large, the heat they contain will 
evaporate all the water upon their surfaces, and still leave 
the bodies at a temperature of 212° Fahr. or higher, when-- 
ever the no w of steam from the boiler is cut off, and the re 
tort is opened or allowed to exhaust into a second retort con- 
taing another charge of cold material. This method has 
been employed with great success I or heating broken stone 
for paving purpesesjgravel for roofing, etc. The reader will 
find full description of a patented invention of this kind on 
page 305, last volume of the Scientific American. 

Water may be extracted from solutions by the direct in- 
jection Of superheated steam. Every pound of superheated 
steam will convert such an amount of water at 212° into 
saturated steam as corresponds to the excess of heat in the 
superheated steam over that of one pound of saturated steam. 
In doing this, it becomes reduced to saturated steam and 
passes off as such without condensation, carrying with it 967 
units of latent heat. Therefore this method of drying or 
concentrating solutions must be exceedingly wasteful unless 
the heat in the saturated steam can be subsequently used. It 
may, however, be employed advantageously in some pro- 
cesses where it is an object to maintain a constant tempera- 
ture, and in which economy is of secondary importance. 
— -^ ' — 

AMERICAN HOMESTEADS. 



There is a peculiar charm about old houses, which is sel- 
dom felt in America. In Europe, one finds everywhere 
quaint old buildings, in which generation after generation 
have been born and reared, and have married and died. Ev- 
ery nook and corner of the building is clustered over with 
memories and associations. The change of such a mansion 
from the possession of one family into that of another is re- 
garded as a humiliation, and mourned as disaster. This 
feeling is not without a salutary moral effect. It cultivates 
a family pride, a feeling of honor in the family name, which, 
handed down from father to son, is sought to be maintained 
through successive generations. It begets a sentiment of 
unity, among those who bear the same name and are con- 
nected by ties of blood, which strengthens these ties, and 
tends more or less to make each regardful of the interests of 
all. 

But here in America there are, as a rule, no old houses. 
The son tears down what the father built, or passes it into 
other hands with little or no regret or compunction. He 
builds again that which his sons shall raze or sell, regarding 
merely his own convenience, and careless who shall dwell 
in the spot he inhabits after he has quitted it forever. Al- 
most all our building is for the present. We erect with a 
view to tearing down, not for permanence, and hence it is 
that our architecture has an unsatisfactory air of insta- 
bility, of cheapness, and temporary expediency, which of- 
fends cultivated taste, and goes far to justify the assertion 
that American architecture as an art is scarcely to be met 
with in our homes. 

It is true there are some fine and costly residences, scat- 
tered about through the country and grouped in our large 
cities, but throughout the land, cheap frame buildings, with 
scarcoly an appearance of design, offend the eye by uncouth 
forms, shapeless sculpture, and glaring white or dingy mud 
colored exteriors. Though we do not dwell in tents, like 
some of the Tartar tribes, we are essentially nomadic in our 
habits and tastes. Boys escape as soon as possible from un- 
attractive homes, to chance their luck in cities, or hew out 
fortunes on frontiers. Young men clear off farms in the far 
west, sell them at the first apparently good offer and try it 
over again. Land, with us, is not a thing to be kept if pos- 
sible, but to be speculated in. Cultivation of soil is too 
often only the temporary improvement preparatory to sale. 

Thus increases and flourishes that restless, wandering 
spirit which characterizes the true Yankee born American. 
Considerations of love for the epot, on which one has been 
born and bred, are feeble when placed against hopes of pro- 
fit. All this may, perhaps, find some compensation in the 
enterprising spirit it engenders; but it does not make our 
rural homes picturesque piles half hidden by honeysuckle, 
ivy, and woodbine, like the garden embowered farm houses 
and cottages of England, 



Much has been written with a view to improve our archi- 
tectural taste as a nation, but we are yet too young to pro- 
gress rapidly in this respect. The greater portion of our 
land is too cheap. We have too much elbow room, and we 
are too fond of change. We do not wish to spend much 
money on what we may, in a few years at furthest, cease to 
occupy. So we go on the cheap principle in building, and 
content ourselves with mere bodily comfort, sacrificing aesthet- 
ic considerations to utility. It is vain, therefore, to expect 
any great general improvement in architecture until we shall 
have advanced beyond adolescence as a nation. When the 
great West shall have absorbed all it will hold of the world's 
population, and people look to die where they are born, home- 
steads will be beautified, and a sense of what is meant by 
the word home will be so impressed, upon the minds and 
hearts of youths, that to adorn the place of nativity will 
seem almost a duty. 



THE STUPIDITY OF IGNORANCE. 



Some three years ago, the Commissioners" of the Central 
Park, New York, at the instance of some of our leading scienti- 
fic men, undertook to establish a palseozoic museum, where 
the pupils of the public schools and those interested in the 
study of natural history might find specimens of the earliest 
animal creations, now extinct, and acquire useful knowledge 
of their forms and habits. For this purpose Mr. B. Water- 
house Hawkins, one of the most learned and talented of pro- 
fessional men, was empowered to construct the restorations, 
and upon them he labored as assiduously as means were pro- 
vided for nearly two years, when a political change took 
place, by which a new set of Commissioners came into power. 
These men were under the control of an Irish politician, the 
head of the notorious gang known as the Ring, by whom the 
city treasury was plundered of so many millions. 

One of the first acts of these blundering and ignorant Com- 
missioners was to annul the contract made with Mr. Haw- 
kins, and arrest his work. He recently stated that all he had 
done during twenty-one months to restore the skeletons of 
the extinct animals of America (of the Hadrosaurus, and the 
other gigantic animal, which was thirty -nine feet long), was 
destroyed by order of Mr. Henry Hilton, late vice president 
of the Commission, on the 3d of May last, with sledge ham- 
mer, carted away and buried. The preparatory sketches of 
other animals, including a mammoth and a mastodon, and 
the molds and sketch models were also destroyed. Mr. Hil- 
ton did this, said Mr. Hawkins, out of ignorance, just as he 
had a coat of white paint put on the skeleton of a whale 
which Mr. Peter Cooper had presented to the Museum, and 
just as he had a bronze statue painted white. Mr. Hilton 
told the celebrated naturalist, who had come from England to 
undertake the work, that he should not bother himself with 
'•dead animals," that there was plenty to do among the liv- 
ing. This illustrates the policy of having such ignorant men 
as Hilton at the head of one of the most important depart- 
ments of the city government. A new and more intelligent 
set of Commissioners having recently come into power, the 
skeletons were dug up again, but they were found broken 
in thousands of pieces. Professor Henry, of the Smithso- 
nian Institute, when he heard of this piece of barbarism, 
would not believe it. " Why," he exclaimed, " I would have 
paid them a good pric2 for th3 work." Mr. Hilton, however, 
preferred to destroy the work of the naturalist, which has 
cost the city at least $12,000. 



THE POSITIVE MOTION LOOM GRAND MEDAL OF 
HONOR. 



This exceptional prize of the American Institute, awarded 
only to inventions of such great importance as to promise a 
revolution in the industries to which they are applied, was, 
as our readers are aware, awarded to Mr. James Lyall for 
his Positive Motion Loom, on its first exhibition at the an- 
nual fair held by the Institute. After some delay, the medal 
has been struck, and is now in the possession of Mr. Lyall. It 
is of gold, large and handsome ; and is mounted in a beautiful 
case. It is a just recognition of a masterpiece of ingenuity. 
The loom was shown again at the last year's exhibition with 
very marked improvements, which, according to unanimous 
opinion, have greatly increased its utility. All the predic- 
tions made by us in our description of this invention, page 
17, Vol. XXI, have been fully verified, and although the pro- 
prietors have had to contend with a disastrous fire, they are 
meeting with the most gratifying success in the introduction 
of their looms. The invention has been applied with remarka- 
ble advantage in the weaving of corsets and the manufac- 
ture of wire cloth, as well as oil cloth foundation, druggets, 
etc., and several new and large manufactories have been put 
into operation, employing the positive motion loom in the in- 
dustries named. The inventor, Mr, James Lyall, is one of 
those men whose characteristic modesty and other good qual- 
ities secure the heartiest goodwill from all who know him, 
and a choice party of these friendly well wishers honored 
the occasion of the presentation of the medal, on the even- 
ing of February 22, at his residence in this city. 



Glycerin Cement. — A cement, paid to be capable of use 
where resistance to the action of both water, and heat is re- 
quired, is composed by mixing ordinary glycerin with dry 
litharge, so as to constitute a tough paste. For uniting the 
joints of steam pipes and other similar applications, this pre- 
paration is said to be very satisfactory. 

Mr. J. F. McCurdy writes to us to suggest that grind- 
stones are often burst by the strain on the center caused by 
the shaft, and that centrifugal force is not the sole cause of 
such accidents. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



GUN COTTON. 

In our number of September 3, 1871, we described the ap- 
parent dangers and difficulties of the manufacture of gun 
cotton ; and we are now in possession of a report of a com- 
mission of enquiry, appointed by the British Secretary of 
State for War, which gives some information which will in- 
terest many of our readers. The committee decided that 
compressed gun cotton is not uncertain or perilous in use ; 
and, as an explosive, it is effective, certain, safe, and portable. 
The paper pulp gun cotton of Mr. Abel's inventkn is capa- 
ble, says the report, of being more thoroughly purified than 
the ordinary cotton in cords or skeins, and moreover is, from 
being prepared in a wet state, uninflammable up to the time 
of its leaving the press. The drying is alone the dangerous 
part of its manufacture. 

sulphuretted alcohol. 

Professor Gamgee informs as of a new concentrated disin- 
fectant, obtained by impregnating alcohol with sulphurous 
acid, of which gas it is capable of containing no less than 
three hundred times its own volume. The portability and 
convenience of such a fluid will be obvious to every one ; its 
general use as a disinfectant will be probably somewhat 
qualified by the nauseous smell. But for the destruction of 
insects and as a substitute for fumigation with burning sul- 
phur, it has the recommendation of apparent efficiency. 
SUBSTITUTES for gunpowder. 

The exigencies of the people and authorities during the 
protracted siege of Paris called out many improvements and 
substitutes for articles in common use. M. Deplazanet, of 
Grenelle (a suburb of Paris, within the besiegers' lines), pro- 
duced a powder in which chlorate of potash was used instead 
of saltpeter (nitrate of potash). This preparation answered 
well for torpedoes and mining purposes, but it proved to be 
so destructive to metal as to be unfit for use in small arms 
and artillery. It was composed of 2 parts chlorate of pot- 
ash, 1 part of prussiate of potash, and 1 part of powdered 
sugar. These ingredients are known to be very dangerous 
when combined, and it is not to be wondered at that the fac- 
tory of M. Deplazanet was destroyed by an explosion, which 
catastrophe put an end to i he manufacture. 

electrical exploders. 
Mr. Clemens Herschel, of Boston, Mass., writes to call pub- 
lic attention to the dangerous implement called an electrical 
exploder, used for igniting blasting charges, etc., by electric- 
ity. It is said to be so sensitive that dusting near it with a 
feather duster produces sufficient electricity to discharge it, 
and the use of a rubber comb may occasion a similar acci- 
dent. He suggests that such contrivances, useful enough in 
their proper places, should be so constructed that the spark 
of a battery would be needed to discharge them. There is 
reason in the suggestion, as a battery is always used for the 
purpose. 

STACKING LUMBER. 

The news of a distressing accident in which some little 
children were crushed by falling lumber, in Newcastle on 
Tyne, England, warrants us in calling attention to the dan- 
gers of our lumber yards and the insecure manner in which 
high piles of timber and boards are stacked. In many of our 
cities, it is common to see stacks of great weight piled to- 
gether without due regard to safety, giving the next high 
wind an opportunity of toppling them to the ground. Children 
are apt to seek lumber yards to play, and we would warn our 
lumber merchants to guard against such an accident as has 
recently occurred in England. 



New Invention. 

The Girard Cosmopolite says that, at a certain station on 
the Philadelphia and Erie Railroad, the company has a new 
night telegraph operator, who, if inclined to slumber, is too 
ingeniously wide awake to be canght napping at his post. 
Recently he was seized with drowsiness which he could not 
shake off. As it was his duty to report all passing, ho 
dared not yield, and yet could not resist. That mother of 
invention, necessity, at length suggested an alarm signal, 
which he proceeded to put in operation by suspending a 
scuttle full of coal, by means of a cord which was passed 
through the keyhole of his office door and fastened across 
the track at the requisite elevation. Mr. Operator then re- 
signed himself to rosy dreams, which were finally interrupt- 
ed by a passing train, the engine of which snapped the cord, 
causing the coal scuttle to come down with a rattlete-bang 
that would have aroused even a sleeping Erie policeman. 
Another young operator, some thirty miles up the road, let a 
train slip by him the same night, and applied to the in- 
ventor of the coal scuttle alarm to know, when the train 
passed his station. No answer was vouchsafed, the inventor 
remarking " Why don't the darned fool get the right to use 
my patent?" 



The Lens is the title of a new quarterly magazine, of mi- 
croscopy and its allied natural sciences, published by the 
State Microscopical Society of Illinois, at Chicago : S, A. 
Briggs, editor. The first number is before us. It is illustra- 
ted with a variety of diagrams of monads, and contains a large 
amount of useful matter, rather technological in character, 
but of value to the trained microscopist. The Lens promises 
to be a valuable addition to the scientific periodical literature 
of our country. We trust that it will be well sustained. 



Humility is the lesson of science. It is by measuring our- 
selves against the unsolved mysteries of science that we 
learn our feebleness. 
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[Special Correspondence of the Scientific American.] 
EXTENSION CASES BEFORE CONGRESS. 



Washington, D. C. February 20, 1872. 
Under the new Patent Act, passed July 8, 1870, power is 
vested in the Commissioner to extend any patent granted 
prior to March 2, 1861, for the term of seven years from the 
expiration of the original term, but no patent granted since 
the above date can be extended. The Commissioner, how- 
ever, has no power to renew a patent after it has once ex- 
pired, neither is provision made for an appeal from his decis- 
ion in extension cases. Hence, disappointed applicants in 
these cases have occasionally carried them before Congress 
under the form of petitions for relief, and as that body has 
shown a disposition to give them a favorable consideration, 
the number of applicants has of late increased. The present 
Congress has received many applications of this class, of 
which the following is a list, the first one mentioned being 
one of the most important and meritorious, as will appear 
from the following brief statement : 

The case is that of A. Smith and H. Skinner, of Tonkers, 
N. Y., for an extension of their patent of November 4, 1856, 
for a carpet weaving loom. The object of the invention is to 
produce by machinery an Axminster or tufted carpet, a fabric 
of which the distinctive features in the manufacture, namely, 
the insertion and binding of the tufts, had heretofore depen- 
ded on hand skill, a weaver working only two yards a day. 
With this loom, the devices of which are necessarily very 
complex yet very admirable as specimens of mechanical ac- 
tion and effect, the manufacturer can produce from seventeen 
to twenty yards per day. Owing to losses by fire, and the 
delays incident to the perfecting of some parts of the mechan- 
ism, it was not until the fall of 1868 that the inventors put 
their carpet on the market. The article was so well received 
that the company erected a large factory, and in 1870 had 
thitty looms-in operation. A. T. Stewart & Co. early became 
dealers in this important article of American manufacture. 
The application for extension was refused by Commissioner 
Fisher, on the ground that the English patent issued to the 
inventors before the American patent had expired, in accor- 
dance with section 25, of the Patent Law of 1870, which pro- 
vides that domestic patents, issued upon inventions pre- 
viously patented abroad, shall expire with the foreign patents. 
As this decision of Commissioner Fisher has not been sus- 
tained in subsequent cases of this nature, there will be no 
hesitation on the part of Congress in granting the petition 
of Mesais. Smith & Skinner; and it should be stated in this 
connection that Mr. Fisher considered that the facts and 
considerations of the case favored the granting of an exten- 
sion, while at the same time, his understanding of the section 
of the new law, above referred to, imposed on him the un- 
pleasant duty of refusing the application of the patentees. 
No opposition to the above extension has been filed. 
The application of A. B. Wilson, now before Congress, is 
exciting special interest, as very large moneyed interests are 
involved, and the opposition is necessarily strong, and is ren- 
dered more determined from the fact that the patentee has 
already received the benefit on one extension term, which 
has proved immensely lucrative. The patent was for an im- 
proved sewing machine, was issued November 12, 1850, and 
was extended in 1864 for the authorized time of teven years, 
which expires November 12, 1871. Its value is apparent 
when it is considered that it covers all the four motion feed 
mechanisms in use. The invention included other devices, 
Dut the feed motion was its valuable feature, and consisted 
of a box vibrating upon the machine table, the other side of 
the box having serrations like a shoemaker's issp. The 
cloth was laid upon these projections, and being pressed on 
them by a spring was carried forward by the teeth at each 
movement of the bar. This was called the rough surface 
two motion feed, and as no points penetrated the cloth, as 
was the case in the continuous feed of Batchelder, patented 
in 1849, it could be turned so as to sew seams of any desired 
curvature. In 1852, this feed was improved by giving to the 
bar a motion forward, to carry the cloth to the needle, a 
motion downward to relpase the cloth, a motion backward 
and a motion upward to take a fresh hold. This is what is 
known as the four motion feed, and is seen in most sewing 
machines. This application is opposed. 

Petition of W. E. Ward for extension of his patent for a 
nut making machine, issued October 7, 1856, and reissued 
January 1, 1867. The patentee's application to the office for 
an extension was refused by Commissioner Fisher for the 
same reason that decided his action in the case of Smith & 
Skinner above referred to, namely, that the letters patent 
obtained by applicant in England, in 1856, had already ex- 
pired. The English patent was dated May 8, 1856, and 
therefore, expired five months in advance of the American 
patent. " If the extension now asked for be granted," says 
the Commissioner, in his decision, " it will be a continuation 
in this country of the monopoly for an invention, the foreign 
patent for which has expired." Previous to this invention a 
punch and die were used for both cutting off the blank and 
for compressing it, and another punch for forming the hole, 
and the blank or nut was swaged while yet on the punch 
by which it was pierced. In Ward's machine the blank, 
after having been cut from the bar by one punch and the 
central hole made in it by another, is transferred automati- 
cally to and placed upon an intermittingly revolving mandrel 
equal in diameter to the hole in the blank, and while in the 
mandrel is swaged upon the sides and edges by hammers op- 
erating automatically. The examiner, in his report, states 
that the invention was only in part novel, the punches and 
dies and their arrangement relative to one another being sub- 
stantially shown in a French patent of 1826. 

George W. Mome, Two patents for improvements in fire 



arms, both dated October 28, 1856, expired October 28, 1870. 
The applicant filed his petition in the office for an extension, 
in accordance with the rules, but the application was refused 
by Mr. Duncan, the Acting Commissioner, on the ground 
that the testimony given in the case to show that the inven- 
tor, though residing in the South during the late civil war, 
neither aided nor abetted the rebellion, was insufficient. Mr. 
Duncan, in his decision, says : " We should have a declara- 
tion, not of beliefs, but of actual facts. With these before 
us, a reliable judgment might be formed as to whether ap- 
plicant carried himself free from all contamination with the 
rebellion, and whether circumstances were such as to justify 
him in absenting himself from that portion of the country 
where alone hewould have been in position to urge his improve- 
ments upon the Government at the time when, if the inven- 
tions were of real value and importance, he might reasona- 
bly expect to secure their trial and introdaction." The bill 
before Congress for the relief of Mr. Morse asks that the 
Commissioner be authorized to reconsider his case, in view 
of additional testimony to prove his -loyalty. The bill has 
already passed the House, though not without some discus- 
sion. These inventions pertain to breech loading arms and 
metallic cartridges. 

Ira Buckman, Jr. Patent for a walking stick gun, da- 
ted August 4, 1857, exp'red August 4, 1871. The inventor 
did not apply to the office for an extension, and now asks 
that the Commissioner be authorized to hear his application 
in the same 'manner as if it had been duly filed ninety days 
before the expiration of the patent. 

William Sellers and Coleman Sellers. Patent for im- 
proved couplings dated May 5, 1857, expired May 5, 1871. 
The petition of the patentee is similar to that of Buckman 
just given. The device consists of two conical sleeves within 
one external sleeve, so arranged as to compress the ends of 
the coupled shafts separately, whether of the same or differ- 
ent diameters ; also in the mode of bolting the conical sleeves, 
the bolts serving as keys to prevent the cones from turning. 
Edward Hall and Joseph L. Hall, for improvements in 
fire proof safes, dated August 21, 1849. Extended by the 
Commissioner for the term of seven years from August 21, 
1863. The surviving patentee, Mr. Edward Hall, petitions 
for a second extension, on the ground that, without neglect 
or fault on his part, he has failed to obtain a reasonable re- 
muneration. By the terms of the Patent Law, the Commis- 
sioner is not authorized to grant a second extension in any 
case. The invention consists of a concrete safe, the inte- 
rior and exterior covering being joined by bolts imbedded 
in hydraulic cement. 

Fielerick P. Dimpfel, for a steam boiler, dated July 16,1850, 
Extended by the Commissioner ; the term expired July 16, 
1871. This is an application to authorize the Commissioner 
to grant a second extensiou, after a due examination on the 
merits of the case. The invention relates to the construc- 
tion of the water tubes and a means of forcing the circula- 
tion. 

Horace L. Emery. Improvements in endless railway horse 
power, dated February 22, 1852, expired February 22, 
1866. The case is similar to that of Buckman, mentioned 
above. 

William Trapp. Machine for making casks, barrels, etc., 
datsd October 1, 1845, extended by the Commissioner, the 
term of which extension terminated October 1, 1866. The 
petitioner asks for a direct extension from Congress. 

C. P. S. Wardwell, for a circular sawing machine, dated 
March 10, 1857, and expired March 10, 1871. Petition to 
go before the Commissioner. The invention consists in an 
arrangement of two or more saws, in a swinging frame so 
that either may be brought into working position. 

William Pierpont, for a straw and grain separator, dated 
May 7, 1850. Extended by the Commissioner. Petitions for 
second extension from May 7, 1871. The device is an elon- 
gated apron or pierced platform hung upon and worked by 
cranks in connection with the other parts of the threshing 
machine. 

Alfred W. Gray. Improvement in links of endless horse 
powers, dated September 9, 1856, and expired September 9, 
1870. Petitions to go before the Commissioner. The links 
are made of corrugated sheet metal, so that the corrugations 
shall serve both as hinges for connecting the links and as 
cogs for the gearing. 

Thomas W. Harvey (deceased). A machine for threading 
screws, dated May 30, 1846, and extended by the Commis- 
sioner in 1860. The applicant, Mr. H. A. Harvey, petitions 
for a direct extension from Congress. 

Edward P. Torrey and William B. Tilton. Improvement 
in torsional rod door springs. The application to the Com- 
missioner of Patents was refused because Tilton had not 
joined as a party seeking the extension, it being alleged at 
the time that Tilton was believed to be dead. The Commis- 
sioner, in his decision, also strongly intimated that the pa- 
tent sought to be extended ought not to have been granted 
originally, in view of the proofs adduced. Both inventors 
now come forward and pray that Congress grant the exten- 
sion so refused by the Commissioner. 

The following persons have also petitioned Congress for 
relief, namely : Chester C. Tolman, Stephen Hull, John B. 
Emerson, L. W. Pond, P. L. Wardwell, D. J. Powers, Calesta 
E. Cox, William Sellers, John C. Bickford, William C. Jar- 
dine, Elizabeth A. Jackson, William A. Graham, Samuel A. 
Knox, A. S. Macomber, John W. Nears, Fred. N. Norcross, 
and Levi Bissell. 

The Private Acts and Resolutions of Congress in relief of 
patentees or their heirs are few in number, only twenty-four 
from 1860 to 1870, and nearly one half of these cases were 
raised in 1870. The great proportion of these cases arose 
out of the neglect of the parties to file their applications in 



the Patent Office within the prescribed time, namely, ninety 
days before the expiration of the patent, and the Acts simply 
authorize the Commissioner to consider the applications as 
if filed in accordance with the law. In some instances, not 
only months but years have passed between the expiration 
of the patent and the action of Congress, the invention in the 
meantime becoming public property. In such cases the 
public is protected by a proviso to the effect that all persons 
who shall have made use of the invention, during the inter- 
val referred to, shall be relieved from all liability for said 
use. 

We find only two cases in which Congress has granted an 
extension independently of the Patent Office. The first oc- 
curred in 1867, on an application from the widow of Henry 
A. Wells for the extension of her husband's inventions in 
the manufacture of hat bodies. The patents were two, both 
dated April 25, 1846, and had been extended by the Commis- 
sioner in 1860. Several reissues had been granted from 
time to time, and the two most important of these were ex- 
tended by Congress without condition. 

The second case is that of John Batchelder's patent for 
sewing machine, dated May 8, 1849, and extended by the 
Commissioner in 1863. By Act of July 14, 1870, Congress 
granted an unconditional extension, to take effect from the 
expiration of the first extension, namely, May 8, 1870, adding 
the usual clause for protection of all persons who had pur- 
chased the machine after the expiration of the first exten- 
sion term. 

In 1866, a patent to Theodore Hyatt, for a vault cover, was 
directly extended by Congress, and in 1867 a patent to Tho- 
mas D. Burrall for a corn sheller, but in both these instan- 
ces the applications were submitted to the Commissioner, he 
being directed to extend the patents, on payment of the 
usual fees, " if in his judgment, upon full hearing, the 
same should be granted." This proviso must be considered 
as, on the whole, formal and complimentary, as the acts pro- 
nounce the patents " hereby extended." 

In some of the extension cases now before Congress, much 
interest is excited, as not only the interests of the public are 
affected, but extensive business arrangements have been 
completed by manufacturers, under the expectati n that the 
patents were about to become, or remain, public property. 

Another case of importance is that of Rollin White, of 
Massachusetts, for a rehearing, before the Commissioner, of 
his rejected application for an extension of his three patents, 
dated April 3, 1855, for improvements in repeating fire arms. 
The leading claim in these patents is for " extending the 
chambers of the rotating cylinder right through the rear for 
the purpose of enabling the chamber to be charged at the 
rear, either by hand or by a self acting charger. As early as 
1866, Mr. White filed an application in the Office for an ex • 
tension, which was refused by Commissioner Foote at the ex- 
piration of the term of the patent in 1869. It appears that 
the invention was not of any practical value until the inven- 
tion of Smith and Wesson's metallic cartridge, and the paten- 
tee assigned his right, for a valuable consideration, to that 
firm. The validity of the patent was, about that time, con- 
tested in the courts by the manufacturing company of Allen 
& Co. ; and in 1863, the case reached the Supreme Court, 
where four of the judges were in favor of confirming it, and 
four were against it. On the refusal of Mr. Foote to grant 
an extension, Mr. White immediately petitioned Congress for 
a rehearing before the Commissioner ; and the bill of relief 
was passed by both Houses, without debate, on the last day 
of the session. On January 11, 1870, the bill was vetoed by 
President Grant, for reasons embodied in an accompanying 
communication from General A. B. Dyer, Chief of Ordnance, 
and approved by the Secretary of War. General Dyer says : 
" It is believed that the Government suffered inconvenience 
and embarrassment enough during the war, in consequence 
of the inability of manufacturers to use this patent, and that 
its further extension would operate prejudicially to the in- 
terest of the Government by compelling it to pay, to parties 
already well paid, a large royalty for altering its revolvers 
to use metallic cartridges." In the Senate, the bill was 
passed over the veto by a vote of 11 to 13. In the House, it 
caused one of the most lively debates of the session, Mr. 
Butler and Mr. Farnsworth engaging in a spirited tilt grow- 
ing out of a charge of the latter that Mr. Butler had accepted 
a fee of $2,000 to advocate the interests of the patentee. 
The bill failed by an overwhelming majority — yeas, 12, 
nays, 168. 



A New Dodge in Advertising. 

Oi e of the most ingenious means of advertising we have 
met with is the following : A thin buff envelope, printed and 
directed as though it covered a telegraphic despatch, contains 
a slip which looks like a printed telegraphic dispatch . 
We read thereon that a certain tea company has the cele- 
brated tea, pure and delicious, for sale in pound pack- 
ages, etc., etc. Of course, being pleased at the trick, it is 
preserved and shown to one's friends, and so one circular is 
seen by many, as intended by the advertiser, who laugh over 
it, and pronounce it a clever trick, as was also anticipated. 
The genius who devised this dodge can go up to the head of 
the class. 



Errat'um. — In a small part of our edition of last week, 
the address of Mr. N. W. Simons, inventor of the patent 
safety hold back for carriages, is printed Williamsport, Ohio. 
It should be Williamsfield, Ohio. 



Dr. Kane, the arctic explorer, recorded the fact that snow 
at a temperature of 40 degrees below zero, F., loses much 
of its antifrictional quality. He found it nearly as difficult, 
to draw s'eds upon such nnow as upon sand, 
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Practical Hints to Inyentors. 



MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty-flve years to the procuring ot Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail 
ed themselves ot their services in procuring patents, and many millions oi 
dollars have accrued to the patentees, whose specifications and claims they 
have prepared. No discrimination against foreigners ; subjects oi all conn- 
ries obtain patents on the same terms as citizens. 

How Can I Obtain a Patent ? 

u the closing inquiry in nearly every letter, describing some .invention 
which comes to this office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. Ac 
application consists of a Model, Drawings, Petition, Oath, and fall Specifica- 
tion. Various official rules and formalities mast also be observed. The 
efforts of the Inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. It the 
parties consulted are honorable men, the inventor may saiely confide his 
ideas to them: they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience In obtaining patents. His answer generally is as follows 
and correct : 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to h. ctsn & Co., 37 Park Row 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they wi 1 1 examine the invention carefully, and advise you as tc 
Its patentability, free of charge. Or, if you have not time, or the means ai 
hand, to construct a model, make as good a pen and ink sketch ot the Im 
provement as possible, and send by mail. An answer as to the prospect ofa 
patent will be received, usually, by return of mail, it is sometime>-best to 
have a search made at the Patent Office ; such a measure often saVes the cost 
of an application or a patent. 

Preliminary Examination, 

In order to have such search, make out 3, written description 01 the inven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the iee of $5, by mail, addressed to Mpnn & Co., 3? Park Bow, and in 
due time you will receive an acknowledgment thereoi, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared inthe short- 
est time, by sending a sketch and description of the Invention. The Govern 
ment lee lor a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Mvss & Co.. SI Park Row, New fork. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model oi his invention, ii sus- 
ceptiole oi one, although sometimes It mav be dispensed with; or, if the in 
ventlon be a chemical production, he must furnish samples of the Ingredients 
of which his composition consists. These should be securely paeked, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the.or- 
der ot Muira & Co. Persons who live in remote parts of the country caD 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Re-Issues* 

A re-isBue is granted to the original patentee, his heirs, or the assignees o 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive Inten- 
tion. 

A patentee may, at his option, have In his reissue a separate patent tor 
each distinct part of the invention comprehended In his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Muira & Co. 
37 Park Row* for full particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very Important to manmfacturers in this country, and equal- 
ly so to foreigners. For full particulars address Mrira & Co., 37 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country, may 
secure patents nere upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

Apatenti'or a design maybe graated to any person, whether citizen or 
alien, lor any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of wool- 
en, stlK, cotton, or other fabrics ; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners. For 
lull particulars send for pamphlet to Mums' & Co., 37 Park Row, New York. 

Rejected Cases. 

Rej ected cases, or defective papers, remodeled lor parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Mims & Co., stating particulars. 

European Patents. 

Mukn & Co. have solicited a larger number ot European Patents than 
any other agency. They have agents located, at London, Paris, Brussels 
Berlin,, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents In all countries, sent free. 



MTmrw & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinion, and advice, no charge is made. Write plain : 
do not use pencil, nor pale ink 1 be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents.etc, special care and attention Is given. For Information, and for 
pamphlets of instruction and advice, 
Address 

MTJNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York, 

OFFICE IN WASHINGTON— Horner F and 7th streets, opposite 
Patent Office. 



Examples for the Ladles. 

Mrs. Elizabeth A. Monaghan, of Brooklyn, N. Y ., has used her Wheeler & 
WJlson Machine since 1861. During the war she stitched forty blouses a day 
of eight hours, averaging about $16 a week: since thenshehns stitched from 
thirty to thirty-six linen coats a day. Last year, In three months, she 
stitched 1274 line 1 coats, earning $186.46, btsides doiag her own housework 
and tending her baby. She would use no other Machine. 

Jennie A. Van Cott, Glenwood, N. T. , exchanged in 1858 a for a 

$50 Wheeler & Wilson Macnine, which was used constantly five years mak- 
ing coats and vests ; since then It has annually been changed from city to 
country for family sewing, and is now in good repair, doing the stitching In a 
first-class dress-making establishment. It did $400 worth of stitchipg In 
eight month's of last year. 



Grocers, Spice Dealers and Druggists all sell Burnett's Standard 
Flavoring Extracts. 



The Charge/ or Insertion under this head is One Dollar a Line. If the notices 
exceed Four Lines, One Dollar and a Half per Line will be charged. 



Valve Refitting Machinery, sold by C. F. Hall & Son, sole 
manufacturers of the only original Patent Machines.^ Office, 21 Murray 
Street, New York. 

Cast Cast Steel Plow Shares or Points are made by the Pitts- 
burgh Steel Casting Co. , which can be Worked and Sharpened as other 
steel. See advertisement. 

The Exeter Machine Works, Exeter, N. H., manufacturers of 
Sectional Boilers and Steam Engines, will soon open, in Boston, Mass., a 
centrally located sales room, in connection with their works ; and are 
willing to take the agency ot a few first class Machines and Tools not 
already introduced in that citf . 

Manufacturers of Machinery for Splitting and Shaving 
Hoops, please send circulars to Soul, Kritsinger & Co, Fort Madison, Iowa. 

For Diamond Turning Tools, for Emery Wheels and Grind- 
stones, address Sullivan Machine Co., Claremont, N. Hamp. 

Glass Cutters' Grindstones at reduced prices — Mitchell, Phil. 

Craigleith Grindstones — 40 cts. an inch — J.E. Mitchell, Phil. 

Maufacturers of engines, boilers, engineer's supplies, and ma 
chlnery of all kinds— and parties wishing the same— will find it to their 
advantage to communicate with Richard H. Buel, Consulting Mechanical 
Engineer, 7 Warren Street, New York. 

Grindstones for manufacturing purposes a specialty — made 
by Worthington & Sons, North Amherst, Ohio. Send for price list. 

Standard Twist Drills, every size, in lots from one drill to 

10,000, at X manufacturer's price. Sample and circular mailed for 25c. 
Hamilton & Towle, 176 Broadway, New York. 

The Coal and Iron Record for all interested in Coal and Iron. 
Market reports a specialty. Manufacturers, Architects and others will 
find it very valuable and entirely reliable. All news dealers have it. 
Western & Company, Publishers, New York. 

Hoisting Engines. Simplest, cheapest, and best. Send to 
John A. Lighthall, Beekman & Co., Office 5 Bowling Green, New York. 

Opium Eaters — If you wish to be cured of the habit, address 
T. E. Clarke, M. D., Mount Vernon, Ohio. 

L. ■& J. W. Feuchtwanger, 55 Cedar St., New York, Manufac- 
turers of Silicates, Soda and Potash, Soluble Glass, Importers of Chemi- 
cals and Drugs for Manufacturers' use. 

New & Improved Bolt Forging Machines, J.R.Abbe,Prov.,R.I. 

Portable Mulay Saw Mill, that may be run profitably by the 
power of a Thrashing Engine. Manutactured by Chandler & Taylor 
Indianapolis, Ind. Send for circular. 

The N. Y. Manuf'g Co., 21 Courtland St., N.Y., buy, sell, and 
manufacture Patented articles. Illustrated Catalogue, 48 pages, free. 

Patent Rotary Engine ; for all purposes, two to one hundred 

horsepower; equal to any, for less price. Send for particulars and price 
list to John A. Lighthall, Beekman & Co., corner Imlay and Verona 
Streets, Brooklyn, N. Y. 

The paper that meets the eye of manufacturers throughout 
the United States— Boston Bulletin, S4 00 a year. Advertisements 17c. a line. 

Best and Cheapest — The Jones Scale Works.Binghamton, N Y. 

New Pat. Quick and easy wayof Graining. First class imita- 
tions of. Oak, Walnut, Rosewood, &c. Send stamp for circular. J. J 
Callow, Cleveland, Ohio. 

The " Railroad Gazette " will be sent three months for $1.00. 
Address at 72 Broadway, New York. 

Sperm Sewing Machine Oil, in Bottles, Cans, and Barrels. 
W. P. Nye, New Bedford, Mass. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W. 
Amy, 301 and 30} Cherry Street, Philadelphia, Pa. 

Hoisting and Pumping Engines (Locomotive principle) ; best 
and simplest.from 6 to 40 H.P. J. s. Munday, 7 R. R. Av. , Newark, N. J. 

Patent Interlocking Grate Bars — Used and approved in 5000 
furnaces, in the principal manufactories in the United States. Superior to 
all others in durability, and economy of fuel. No economist can afford to 
do without them. Address Salamander Grate Bar Co. , 32 Broailway, N. Y, 

Save your Fuel — by'using L.B.T upper's Celebrated Furnace 
Grate Bar, guaranteed to make from 5 to 10 lbs. more steam, with less f nel, 
than any other Bar, and are more durable. Send for pamphlet. L. B. 
Tupper, 120 West Street, New York. 

Asbestos and Silicate of Soda in large and small quantities. 

E. D. &W. A. French, 3rd& Vine Sts., Camden, N. J. 
In the Wakefield Earth Closet are combined Health, Cleanli 

ness and Comfort. Send to 36 Dey St. , New York, for descriptive pamphlet. 

Enameled and Tinned Hollow-Ware and job work of all 
kinds. Warranted to give satisfaction, by A. G. Patton, Troy, N.Y. 

For Circular of the largest variety of Wood Planing and Mi- 
tre Dovetailing Machinery, send to A. Davis, Lowell, Mass. 

Improved Foot Lathes, Hand Planers, etc. Many a reader ol 
thispaperhas one of them. Selling in all parts of the country, Canada 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Scale in Steam Boilers. 

We will remove and prevent Scale In any Steam Boiler, or 

make no charge. Geo. W. Lord, 232 Arch street, Philadelphia, Pa. 
Rubber Valves — Finest quality, cut at once for delivery ; or 

moulded to order. Address, Gutta Percha & Rubber Mfg Co. , 9 & 11 Park 

Place, New York. 
Williamson's Road Steamer and Steam Plow, with Thomson's 

Tires. Address D. D. Williamson, 32 Broadway, N. T. , or Box 1809. 
To Ascertain where there will be a demand for new Machin 

cry, mechanics, or manufacturers' supplies, see Manufacturing News of 

United States in Boston Commercial Bulletin. Terms $4.00 a year. 



Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boyoton, 80 Beekman Street, New York, Sole Proprietor. 

For Hand Fire Engines .address Rumsey &Co.,Seneca Falls.N.Y. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Purposes, etc. Send for Catalogue. Rumsey & Co. , Seneca, Falls, N. Y. 

Grist Mills', New Patents. Edward Harrison, New H*. ven,Conn 

Taf t's Portable Hot, Air Vapor and Shower Bathing Apparatus 
Address Portable Bath Co.. Sag Harbor, N.Y. Send for Circular. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Diamond Carbon.of all sizes and shapes furnished for drilling 
ro.pk.'gawing and turning stone, conglomerates, or other hard substances 
also Glazier's Diamonds, by John Dickinson, 64 Nassau st. , New York- 

For 2 & 4 Horse Engines, address Twiss Bros.,New Haven, Ct. 

The Greenleaf Grate Bar saves f uel.and lasts much longer than 
the ordinary bar. Address Greenleaf Machine Work3, Indianapolis, Ind. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

and conveylngmaterlal by iron cable. W.D.Andrews & Bro,414 Water st.,N. Y 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, 1 to 8 Water St., opposite Fulton Ferry, Brooklyn, N.Y. 

Over 1,000 Tanners, Paper-makers, Contractors, Ate, use the 
Pumps ot Heald, Sisco & Co. See advertisement. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sal* or rent. See advertisement, Andrew's Patent, inside page. 

Hydraulic Jacks and Presses, New or. Second Hand, Bought 
and sold, send for circular to E. Lyon, 470 Grand Street, New York. 




[ We present herewith a series os inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but w e 
vrefer to elicit practical answers from our readers.] 

1.— Castor Bean Pomace.— What is its value as a fertili 
zer, what should it be mixed with, and how much should be used per acre?— 
H. S. 

2. — Trueing Grindstones.— Will some of your correspond- 
ents inform me how grindstones can be kept true by the means of a gas pipe ? 
-A. J. P. S. 

3. — Copal Varnish. — I would like to have a recipe for 
making a first quality copal or coach varnish. —L. G. 

4. — Soldering Steam Pipes. — Will some one please in- 
form me of the best means of stopping cracks or leaks in steam or water 
pipes? Is there any way ofsolderingthem?— E. W. K. 

5. — Electromagnet. — What is the best way to make an 
electromagnet? Should the wire on the spools be in contact with the iron, 
or should It be insulated ?— F. L. T. 

6. — Tempering Springs. — What is the best method of 
tempering cast steel springs, such as trap springe, gun main springs, etc.?— 
W. H. R. 

7. — Welding Cast Steel. — Can any of your correspond, 
ents inform m e o f any method o f welding steel castings, such a s pitmans ?— 
W.H. L. 

8. — Cement for Brass and Rubber. — Will any of your 

correspondents inform me of an insoluble cement which will hold together 
finished brass and rubber, or cork ?— J. L. 

9.— Heating with Steam.— Will some one tell me the 
proper size of a boiler which will heat, with steam, a house two stories high 
with twelve rooms, containing say 50,000 cubic feet ? The boiler is to be 
placed in the basement.— E. D. M. 

10. — Permanent Pencil Marks. — Is there a kind of paper 
or cloth so prepared that, when presssd on a sheet of paper which is written 
on with a common lead pencil, it will cause the pencil marks to become per- 
manent and ineffaceable.— A. F. S. 

11.— Dislodging Soot.— There is wanted very much, out 
here in Iowa where we burn so much soft coal, some preparation which 
burned in the stove or in the flue or pipe, or vaporized therein,will cause the 
coal soot to become dislodged from pipe and flue, and fall down?— A. F. S. 

12.— Cleaning Gutta Percha— Can any one tell me how 

to keep the gutta percha covering, on the telegraph magnet, nice and Shi- 
ning?— O. 

13.— Paper Friction Pulleys.— I would like to learn, 

through the Scientific American, how paper friction pulleys are made, 
and whether they are better than wood or leather to drive iron pulleys?— 
L. I. O. 

14.— Galvanism in Wine Manufacture.— Will " Ama- 
teur," of Paris, France, tell me definitely the mode of application in this 
process? Are the silver plates to be in contact in the juice, and If not, how 
far apart ? The right dimensions of the plates and battery will also :be 
valued by me.— J. S. 

15.— Mr. W. H. Dabney, of Teneriffe, 17. S. Consul for the 

Canary Islands, writes to ask whether any of our readers can give him infor- 
mationabouta machinefor separating the fibers of agave, sisal and New 
Holland hemps, as well as those of analagous plants ; and also by whom such 
a machine is manufactured. 

16. — Browning Gun Barrels. — Will some correspondent 
give me a little information on this point ? I use the following prescription 
for browning iron, gun barrels, etc. : Tincture of muriate of iron, 1 ounce 
nitric ether, 1 ounce, sulphate of copper, 4 scruples, rain water, 1 pint. Now 
what I wish to know is, how long ought the barrel to remain after the ap 
plication of the liquid. How can I best stop the action of the acid? And 
what 's the best mode of finishing the article thus treated ? I have seen 
work.flnishedwiththispreparation.withaflne glossy appearance; how is 
It produced ?— W. H. R. 

17. — Shrinking of Woolens. — Can any one give us 
through the columns of your Interesting paper, the philosophy of the shrink 
ing of woolens by successive washing? I know finely made and substantial 
woolen shirts become too small to wear, long before they were worn cut. 
Perhaps It was the fault of the washwoman, perhaps not. Is there a way of 
washing them that will not shrink them ?— F. X. M. 

18.— Steadying the Motion of Gang Saws.— I have a 

large gang mill in Pennsylvania, with forty saws hung in one gate, driven by 
a largesteam engine. I have had a great deal of trouble in trjjing to get \ 
to run steadily, and have not yet succeeded. It is a very heavy gate, weigh - 
ing nearly 5,500 pounds, and is hung upon the wrist. Now, can I find a point 
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on which to put a counter balance, to round up the motion t6 make it run 
as steadily as if it w ere not a crank motion ? I am going to make a thorough 
test, by putting on counter balance to overcome the weight of the gate. 
"What is your theory as to putting on balance opposite to the wrist, or must 
a fly wheel be put on of sufficient weight that the momentum will carry It 
past the dead centers so as to steady the motion and resistance of the cut of 
the saws ?— E. F. J. 

19/ — The Sea Waves. — Can any on© oblige me by answer- 
ing the following questions ? What is the average hight of the waves of the 
ocean, in a heavy sea, and also in an ordinary sea? What is the distance 
from the center of one wave to the other ? What is the difference In the 
hight of the ends of an ordinary ocean steamer when the stern is in the 
trough of the sea and the bow on top of the wave in a heavy sea, and also 
the same in an ordinary sea?— J. G. H. 

20.— Plumbers' Solder. — Will some one please tell me 

how much time is necessary to thoroughly eat all the impure metals out of 
plumbers' solder, and the quantity of water to put to the sulphuric acid ? My 
object is to get the metal to retain its heat while in a semi- melted state 
(while wiping with the cloth) as quickly and at the least expense possible. 
Such metals as zinc, iron, and bismuth give it a tendency to crystallize and 
to be porous and white instead oi having a bright solid metallic shine when 
the joint is wiped. We plumbers have always used sulphur with a little 
rain thrown into the pot while the metal Is at a dull red heat, but jthat not 
only burns the zinc out, but also the tin, lead, and pot together.— W. S. 

21. — Purity of Water. — In the Scientific American 

for Feb. 17th is reprinted an article bv Professor Chas. F. Chandler on the 
"Effect of Animal Excreta in Water." As the majority of our population 
residing out oflarge cities is dependent on wells for its water supply, this 
is a matter of the greatest importance to thousands who, nevertheless, are 
not aware of its importance. The points of the above article were included 
in a lecture, delivered by Professor Chandl er about a year since, before the 
American Institute. At that time, he stated that there had not then beer, 
discovered any chemical test for discovering ihe presence of sewage con- 
tamination in water, nor was it apparent to the senses, except by its influ- 
ence on health. Has any method since been discovered for its easy detec 
tion? In villages and country towns especially, privies, cesspools and 
drains are unavoidably located unpleasantly near the wells, and this Is used 
as a strong argument by those interested in the sale of earth closets. Com- 
paratively few use earth closets at all, and of this number still less apply the 
system so thoroughly, to all sources of contamination, as to secure the .ad*-' 
vantages claimed therefor. Can Professor Chandler, or any one, point out 
a feasible method of securing immunity (.as society is at present constituted) 
from sewage poison? What amount of filtration through the different soils 
is necessary to secure perfectly pure water ? Or in other words, as a privy 
or cesspool and a well must often exist within the limited enclosure of a 
village lot, what would be the nearest-approach that would be admissible, 
while securing freedom lrom contamination?— J. Q- 

%mvtm to atormjjonatftttfl. 

SPECIAL NOT&.— This column is designed tor the general interest and in- 
struction of our reader -8 t not for gratuitous replies to questions or a pur eh 
business or personal nature. We will publish such inquiries, however , 
whenpaid for as advertisements at 1 'U0 a line, under the head of "Busines- 
and Personal. 

ALLreterence to back numbers must be by volume and oaae. 

Indicator of Metals. — W. H. L. is informed that there is 

no known substance that will attract gold, silver, or lead. 

J. L. J., of R. I. — A. L. D., of Canada. — For the mechanical 

books you mention, Bourne's "Catechism of the Steam Engine," and Dus- 
sauce on "Perfumery," address H. C. Baird, Philadelphia. 

Cement for Alabaster. — In answer to query No. 7, page 

90, Vol. XXVI. , I would say that I have had success in cementing differ- 
ent kinds of stone together, and also stone to wood. I use plaster of Paris 
tempered with glue, mixed up in small quantities as needed. It takes 
some time to set. — E . B. M. 

Copper Dip for Iron Castings.— Query 2, February 10, 

1872. Dissolve two pounds sulphat 11 of copper in three gallons of water, 
and add two fluid ounces sulphuric acid.— K. , of Conn. 

Rubber Boots. — J. R. M. can patch his rubber boots as fol- 
lows: Rub the patch and boot thoroughly with sharp sand paper. Smear 
both with liquid rubber five times, every time letting them dry. Do this 
once more, and, before they dry, apply the patch, with pressure, if possi- 
ble, and the boot is mended. If liquid rubber is not obtainable, dissolve 
small pieces of rubber, not vulcanized, in warm spirits of turpentine to 
the consistence of molasses In summer.— L. S. , ofN. Y. 

Waterproofing Boots. — In answer to query 2, page 42 of 

current volume, I will say: Let C. B. take one pint neatsfoot oil, one 
pound old rubber boots, and one ounce rosin. Melt slowly, take out the 
fragments of the cloth of the old boots, and apply warm, say at 100° Fah. 
The boots will be water and snow proof.— C. E. G. 

Tensile Strength of Swedish Iron. — O. W. is in error 

In quoting our statement, as to the above, as from 120,000 pounds to 160,- 

000 pounds. Our figures (see page 107) are from 70,000 pounds to 112,000. 
Knut Styffe bears us out in this statement. On pp. 124 and 125 of the Eng- 
lish edition of his work, he gives the breaklngweight of puddled steel and 
puddled iron from Surahammer as ranging from 72,737 pounds to 111,987 
pounds, and the average of all the results in this table is about 85,000. 

Hydraulic Cement. — J. A. T., on page 106, can take lime 

: which contains from twenty to thirty per cent of clay or finely divided 
silica and make it into mortar witn water. Should he wish to make 
watertight joints for a slate cistern, or aquarium, or for filling up metal- 
licjoints, let him take equal parts of red and white lead and work them to 
a thick paste with boiled iinseed oil. Thishardens slowly.— R. T., of 111. 

Volume of Hydkogen. — W. W., page 90, current volume, 

will find 22,429 97-107 cubic inches in one ounce of hydrogen, being *0214 of 
a grain to one cubic inch.— R. T. , of 111. 

Slide Valve Questions. — Query 17, page 90, current vol. 

1 more than agree with C. G. concerning the engine he has been repair- 
ing. I think there must have been some heavy rotary motion, either in 
the sh pe of fly wheel or mill stone, to carry the engine over the centers. 
I claim that any amount of lead that forces back against the crank before 
it gets to the center is a resistance ; all the lead that is required is to 
overcome the inertia of the reciprocating parts, and this is partially ac- 
complished b? the lap of the valve cutting off the exhaust. I think that 
one thirty-second of an inch would be lead enough on the feed aide, and 
about one sixteenth on the exhaust side. The more exhaust lead and lap 
of the valve there is, the less feed lead is required.— E. "W. K . 

Pounding of Piston. — Query 12, page 90, current volume. 

To W. M. T. I «hink the pounding in your engine arises from the connec- 
tion of the piston rod and the cross head ; if this is the case, there will be 
some difference in sound ; for, as the engine starts on the front stroke, It 
forces the piston rod into the beveled socket in the cross head ; whereas 
when it commences its return stroke, It withdraws from the socket 
against the key. A very little play in this joint will make a good deal of 
noise.— E. W. K. 

D. S., of Pa. — The insurance companies have good reason to 

charge higher rates for woolen mills heated by steam pipes, in which 
buildings woolen waste, wood, and other rubbish about the mill are al- 
lowed to come in contact with the pipes. Woolen waste often takes Are 
spontaneously when oily, and so will wood shavings. The danger of 
this is much increased by artificial heat, even though the latter is not in- 
tense enough to ignite these substances directly. 



W. C. A., of Mass.— The reason that low steam will not dry 
yarn as readily as high steam is that the yarn holds its moisture by adhe- 
sive attraction with such force as to require greater heat than the ordi- 
nary boiling point to expel it. The conditions for the evaporation of 
water under any circumstances are very different from those of heating a 
gas or mixture of gases. The force of the vapor of water at 212° is just 
that of the atmospheric pressure, and thus only surface evaporation from 
moist yarn could take place at this temperature. With higher tempera- 
tures, the water is converted into steam exceeding In expansive force the 
pressure of the air, and is thus expelled with greater or less rapidity. 

Light Engines for Saw Mills. — In the Scientific Amer- 
ican of January 20, query 16, inquiry is made how can an engine of light 
power be made to run a saw and cut lumber In proportion to the power 
used. This Is a subject which should be better understood than It is by" 
many. There is no reason why a ten horse power should not be made to 
cut one half as much as a twenty, or a five horse power to cut one fourth 
as much. The common mistake made when engines of limited power are 
used is to run the saw with too high a motion. If a twenty horse engine 
can revolve a forty Inch saw successfully at 300', a ten horse power should 
revolve the same saw at 150 revolutions in the same time, and a six horse 
power shouldrevolve the same saw at 90. The difference in the power 
of the engines mu t be made in the revolutions of the saw, and not in the 
feed. Or, in other words, the cut of the saw for each revolution should 
be the same with the ten as with the twenty horse power engine. A fifty 
Inch saw,run by the same power as a forty inch, should revolve one fourth 
slower, but should be made to cut one fourth more'to each revolution. 
Perhaps some will ask. why the ten horse power m ay not run the saw with 
same number of revolutions as the twenty, making the difference in 
feed. But iu this ease it would have the same friction to overcome as the 
twenty, aud consequently but a small part of its effective power would 
remain. One of the first things to do in applying a small power engine to 
run a saw mill is to enlarge the saw pulley. With an eight or ten horse 
power portable engine of the usual order, the saw pulley should be made 
nearly or quite the size of the saw. If the saw is forty inches diameter, 
the pulley should be made nearly the same.— S. W. , of Ga. 

G. L., of Vt.— In the long run you will find it better to carry 

the water to drive your proposed factory through a canal sixty rods than 
to attempt to transmit the power through that distance by compressed air 
and the aid of an engine. The expense of pipe and engine will nearly or 
quite construct the canal, unless very adverse circumstances in cutting 
the latter exist; and a canal will cost little or nothing for repairs. 

Pounding of Piston. — Query 12, February 3, 1872. To 

W. M. T. Your engine may be out of line, se that tightening any of the 
bearings may be only temporary relief. Engines that have run some 
years, working full capacity, frequently pound when passing centers from 
the shaft wearing fiat in the crank, bearing on the side next the crank pin, 
as this portion of the shaft takes the heaviest strain on either center. 
There is no remedy except to true up the shaft In a lathe, and refill the 
box. Watch the main bearing carefully, when the engine is running with 
a heavy load on, and see if the lost motion is not In the main box.— 
C. T. S. 

E. S. E., of N. J. — I contend that it is impossible for a player 

of ball, in throwing or pitching the ball, by any particular "twist" or 
"screw" of the wrist, or by any possible device, to cause the ball to de- 
scribe a curve In the air, that is, to turn to the right or left in the track of 
a curve after leaving his hand. Of course the parabolic curvewhichlt 
makes in its fall to the earth is not referred to. I maintain that any regu- 
lar body, such as a sphere or cube, hurled by the hand cannot be, unless 
blown by wind, made to go in any line except one in a strai ht vertical 
plane, and that the famous slow and deceptive pitchers in base ball have 
never yet succeeded in making a ball deflect to the right or left, in the 
form of a curve. The boomeraog I suppose Is irregular inform, and Its 
motion, like all deviations of a flying body, is produced really by a com- 
pojind force. Please seltlethis point, as there is a wide diversity of opin- 
ion'aboutitamongmen who set themselves up as authorities.— E. S. E. 
Answer : You are right In every particular. 

P. W. H., of Mo. — The friction of the earth upon the ordi- 
nary plow is greater upon the mold board than upon the land side and 
bottom together. Therefore, one half of the power used in drawing a 
plow is not wasted by friction on th e land side and bottom . 

B. Gr., of Nova Scotia. — We advise you to use steam pipes 

for your lumber drying room. 

Facing Oil Stones. — The most convenient way to face oil 

stone that I have yet tried is to use No. 8 sand paper. I have used it for 
about six years, and have always found it effectual ; and it Is generally so 
convenient that it can be done at short intervals, andthestone at all times 
kept in a good condition. Hay the sandpaper upon a smooth and true 
surface, and In rubbing I confine myself to one half of the sheet until It Is 
nearly rubbed down, to leave a sharp surface to finish up with. One sheet 
of sand paper, has always answered for me, and It can be done In from ten 
to twenty minutes.— H. W., of 111. 
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Cab Coupling.— John A. J. Chapman, Kansas city, Mo.— When two cars 
Are uncoupled a dart headed link is held by one or the other, the free end oi 
aaid link being held by springs in such a position as to freely enter the jaws 
of the opposite draw head. The spring, adjusted in strength and positloi 
t- r the purpose, presses against the inclosed dart head beneath it, and thus 
Etastalns the outer 'or free end of the link. The invention consists in ai 
arrangement, of the springs described., with the pivot jaws and a combination 
With a car coupling, of bars, a compression. spring, ratchet, and pinion, by 
which the proper movements and the desired attachment are made. 

Upright Piano Frame.— Justin Whitney, Boston, Mass.— The frame 
Stands upright, and forms the back, which supports the strings of the instru- 
ment, the strings being drawn across it over the bridge and sounding board. 
The sides and bottom of the frame are made in double angle form, and the 
trusses are of iron in the form of double Ts in cross section. The top is 01 
Irregular form, the front portion being the bridge over which the strings 
jass. Like some other parts of pianos— tht legs, for instance, for square 
Or horizontal pianos— these frames are made for the " trade " and sold as an 
article of commerce, the form or size of the frames being varied to suit 
different piano manufacturers. 

: Propelling Boats.— Charles Dancker, Hoboken, N. J.— In the stern por- 
tion of a canal boat is hung a transverse crank shaft, to which oscillating 
motion is imparted by means of steam or other power. The cranks of the 
shaft are connected to the front ends of rods that extend backward through 
the stern of the boat, where they are packed water tight. The motions oi 
the rock shaft serve to move the rods back and forth. To the outer end 01 
0auh rod, behind the stern of the vessel, is pivoted a metallic or wooden 
blade, ot suitable width and length the pivot pin being rigidly attached to 
Uie rod. To said pin is also "secured a metal or wooden plate, which has its 
ends guided in grooves or tracks provided in backwardly projecting frames 
of the boat. The said frames also hold transve/se pins or friction rollers, 
upon which the propeller blades rest. As the nds move outwardly they 
push the blades back, and cause them to gradually drop from a horizontal 
into a vertical position by bringing its pivot gradually nearer to the sup- 
porting pin. The blade crowds the more against the water the more it is 
broughi into a vertical position, the covering plate to which it is attached 
preventing the water from escaping over the top. In moving forward, the 
rod draws the blade gradually Into a horizontal position, and prevents it 
from hindering an advance of the boat. The rudder is hung in cross pieces 
that connect with the projecting frame. One or more rods, blades and plates 
may be applied to one boat. The space inclosed bythe frames maybe closed 
on top if desired. A modification of the invention is one in which the blade 



is drawn into a pocket formed in the stern of the boat, the projecting frames 
being dispensed with. In this case two rudders are preferably used near the 
sides of the boat. 

Cloth Plaiting Machine.— Joseph A. Sawyer, Worcester, Mass.— This 
very ingenious invention relates to a new ma 'nine for plaiting fabrics to be 
used in the manufacture of shirt bosoms, and for other purposes. The inven- 
tion consists in the use of several appliances for imparting and regulating 
the necessary motion and «uiding the fabric. Seven distinct claims have 
been allowed on this Invention which shirt manufacturers would do well to 
examine, as we regard it as one of much importance to thisline of business. 

Washing Machine.— Henry S. See, Evansburg, Pa.— The clothes to be 
washed are placed upon the bed, and a reciprocating motion is given to a 
rubbing frame, which carries a rubber over the clothes. The rubbing frame 
acts as a lever, the rubber being fie fulcrum. A reciprocating frame, in 
combination with spindles, rollers, standards, springs and pins, is etc ployed 
In combination also with a board pivoted to side pieces and arranged with 
the bed. , 

Wall Guards for Furniture.— James L. Brander, Boston, Mass.— The 
object of this invention is to provide a cheap, safe, and convenient means for 
preventing the defacement of the walls of parlors and other apartments by 
the backs of sofas, lounges, or other similar articles of furniture. It consists 
in a guard, of crescent shape, screwed to the floor so that the front or con- 
cave side shall receive the leg of the sofa, lounge, or other article, and so 
that the guard shall act as a stop to prevent the back of the article from 
touching the wall of the room. 

Washing Machine.— Martin Way and Frank Wjiy, of Springfield, Ohio.— 
ThiBlnvention relates to anew washing machine of extremely simple con- 
struction. A frame supports the wash tub, which has a cover, the cover hav- 
ing a hinged lid over a central aperture. Vertical posts are attached to and 
undir the cover, extending not quite to the bottom. A crank shaft, swiv- 
elled in the lid, carries a forked frame. By operating the crank, the frame 
rubs the clothes against the posts and* thereby cleanses them from dirt. 

Time Lock for Burglar Proof Safes.— John Burge, of Cirelevil e, Ohio. 
—This lock is placed upon the inside doors of vaults or safes, and moved 
and operated by clock work, so that no keyhole or other aperture through 
the door is necessary. A mechanism composed of a revolving cam wheel 
and actuating plate and springs is employed, by means of which a continu- 
ous motion in one direction locks and unlocks the door. The inventor does 
not confine himself to aDy peculiar clockwork or mechanism for this pur- 
pose, but designs to use any motive power within the safe or vault by whiuh 
the purpose may be effected. Neither does he limit or confine himself to 
the precise form or arrangement of any of the parts described, as they may 
be varied in many ways without departing from the invention. 

Bekr Forcing Appabatus.— William H. Otto and Peter Korper, of Tre- 
mont. Pa.— This invention has for its object to furnish an improved apparat- 
us for forcing beer out of the ker. It consists in the construction and com- 
bination of an apparatus by which, on opening a stop cock and the faucet of 
the beer keg, the beer will be forced out violently from the keg. The beer 
kegmay be placed at any desired distance from the operating parts of the 
apparatus, which may be placed beneath the bar, or in any other convenient 
place. 

Bin for Storing and Drying Grain.— Jarvis Royal, of White Rock, 111. 
—This invention is an improvement in the construction ol bins, boxes, ships, 
boats, etc. , in which grain or other substances are placed for storage or 
transportation, so tbat the substances placed in them— whether grain , fruits, 
flesh or fish, salt or sugar— may be dried aud thus preserved from injury 
from dampness ; and it consists in lining the inside of the bins with porous 
bricks or tiles. The bricks or tiles may be secured In place by a slight 
frame work, or in any other convenient manner. • In case plain brick or tile 
are used to line the bin when made close, thin laths should be placed along 
the sides and bottom of the bin for the bricks or tiles to rest against, so as to 
form channels or openings for the ingress of the air. In some cases— as, for 
instance, in grain boats and ships— it may be advisable to line the lower part 
of the bin with thicker and heavier brick or tile than is necessary for the 
sides orupper parts. By this construction the porous bricks or ti es will, it 
is claimed, absorb the water from the grain or other substance, which, com- 
ng in contact with the air in the chamber or corrugations, is evaporated. 
This process of absorption and evaporation continues until all the grain in 
the bin is sufficiently dried. The claim is based upon the interposition of 
theselaths so as to form the open spaces oetween the bricks or tiles and the 
outer walls of the bin. 

Carriage Wiierls.— Charles H. Appel, of Allentown, Pa.— This in- 
vention pertains to animprovemen in the devices for securing the spokes 
of carriage wheels in the sockets of their wooden hubs; the invention con- 
sists of i detachable metallic ring or collar, provided with dovetailed lugs,, 
in combination with the spokes and wooden hub. 

Fishing Apparatus.— Orange M. Fuller, of Catasauqua, Pa.— This in- 
vention consists of a float from which the line is suspended by a trip lever 
and spring in such a manner that when a fish takes hold of the hook and 
pulls on the line, the spring will be tripped by the lever and the fish will be 
no»ked; also a weighted arm, held in a horizontal position by the springy 
will be let fall to raise a flag as a signal that a fish is taken, and the hook 
will be pulled in by the spring, so as to fasten the fish, the said float being 
connected by a long line to a reel in the hands of the operator, to be pulled 
in by him to secure the fish. 

Ore and Stone Crusher.— Robert Learmouth. of Buffalo, N. T.— A me- 
thod of adjusting the stationary law, by means of detachable links formed of 
different lengths, constitutes this invention. In other respects the construc- 
tion does not differ from other stone crushers in use. 

Vise.— John Peace, of Camden, N. J.— The vise is placed on horizontal 
and vertical swivels, so it can "be turned in suitable direction to hold the 
work in convenient position. The invention consists in a new general ar- 
rangement of parts, and also in a new application cf the proper jaws. A 
flanged and flat sided screw, provided on opposite sides with jaws, when 
combined with and swiveled to a nut,constitute the claim on which a patent 
v has been obtained . 

Casters for Furniture.— William Ireland Blackman, of Columbus, 
Miss.— This invention relates to an improvement in casters for furniture. It 
nonsisis in the mode of confining the ball and securing the caster to the leg. 
A. shell in which the ball is confined, having a shank, a fastening ring, a 
thimble, and a holding pin are the peveral parts of the device. The shell and 
shank are made in two pieces, forming a globular opening lor the ball and a 
tapering shank for the leg. The main bearing or the ball is at the center of 
the globular opening above; but, to reduce the frictional surface of the 
*hell, there is a small rib with which the center of the ball comes in contact. 
About one fourth of the diameter of the ball projects below the shell. The 
bottom of the thimble rests upm a shoulder and a collar of the thimble 
rests upon the top of the fastening ring, while the ring itself rests upon the 
shoulder. The fastening ring is secured to the end of the leg. The ends 
(one or both) oi the holding pin project from ttte shank over the edge of the 
thimble, which presents the caster dropping from the leg when the piece of 
furniture is raised. In some cases the entire shell and shank will be let into 
theleg, in which case a larger ring will be used. 

Stone Lifter and Stump Extractor.— Josiah Knoop, Casstown, O. 
—The invention consists in several improvements, upen the portable 
stonelifters and stump extractors heretofo; e known to the public, by which 
the Inventor has produced a durable and convenient machine, peculiarly 
well adapted to its purpose. It seems to provide pretty effectively for all 
the accidents to which such machines are liable, and to economize the 
power required in producing the desired effect. 

Cultivating Plow.— C^aly Billups, Norfolk, Va.— The invention con- 
sists in constructing two wing mold boards so that they can be reversed 
on the cultivator plow and thus made to represent two different sizes 
and widths. The same wings will thus serve for all stages in the growth 
of the plant and never require to be left off the plow. 

Fence.— Alfred M. Aplin, Chetopah, Kan.— The invention consists in 
forming a fence of tubular clay posts placed close together in the ground 
andhel^in line by top caps at suitable intervals. This fence dispenses 
entirely with rails, is almost imperishable, and yet may be made at the 
small cost of about 30 cents a panel. 
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Animal Trap. —Lawrence Lewis, of Tuskegee, Ala.— This invention has 
for its object to furnish an improved trap for catching rats, mice, and other 
animals. The animal, -in trying to reach the bait, steps upon a platform, 
whichwithdrawsa catch from the door of a box and allows the door to be 
revolved, through a quarter of a revolution, into a vertical position, when 
its upper edge is caught and held by another catch. The slam of the door 
frightens the animal, which, seeking to escape, rushes through the passage 
way leading into a rear compartment, raising another door in his passage, 
which movement operates a lever, releases the first door, and allows it to be 
revolved into a horizontal position, again setting the trap. 

Hat Loader.— Thomas Giffin, of Perrysville, Ohio.— Thisinvention has for 
its object to furnish an improved machine for loading hay spread upon the 
ground directly upon the wagon. It consists in the construction and ar- 
rangement of bearings and castings arranged upos an axle and the frame 
work of the machine, with a combination of rake teeth and guides with a 
frame work and a carrier. 

Harvester.— Ernst Henry Euwe, of Walcott, Iowa.— A revolving rake 
or scraper, having mechanism to carry it over a double track is em- 
ployed in this invention. The platform is projected beyond the divider 
and is turned upon a curve corresponding to the orbit described by 
the passingscraper. By this construction not only is an auxiliary divider 
furnished which will press the standing grain out of the way of the 
revolving rake, but an extension which effectually prevents, by its ac- 
clivity, the straw from working over the edge of the platform. A rod placed 
longitudinally across the platform and directly in the rear of the cutter bar, 
holds up the butts of the straw and prevents the scraper from passing over 
them. Across bar, with its fingers and a double rail, causes the endless 
chains to move uniform-ly and without wabbling. 
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Amalgamator, Langtry and Emmet 1 .: 123,918 

Amalgamator for gold and silver, voltaic, J. H. Rae. . . i . . 123,932 

Auger, well, F. Spees . i> . r ..:. 123,847 

Bag, traveling, V-. Lagowitz ....; 123,830 

Bale tie, cotton, G. W. AdamB 123,853 

Baling short cut hay and straw, W. Hadwin 123,824 

Beehive. J. E. Moore 123,924 

Bench, folding wash, J. N.Valley 123,955 

Billiard tables, leveling j ack for, Paxton and Hull 123,791 

Bisulphites, apparatus for the manufacture of, W. J. Turner 123,799 

Boat, life, O. R. Ingersoll '..... 123,908 

Boiler, culinary, J. Gibbs.... 123,820 

Boiler, culinary, J. D. Durham 123,876 

Boiler, steam, M. Smart 123,845 

Boiler, sectional steam, D. Renshaw , 123,793 

Boiler low water alarm and Are extinguisher, steam, B. R. Singleton 123,795 

Bolts, machine for forging heads of , J. Greenwood. 123,822 

Book binding, G. Smith 123,947 

Bootjack, T. Anthony 123,759 

Boot and shoe heels, burnishing, A. C. McKnight 123,785 

Boring tool, G. W. Moore.... -. , 123,786 

Bottle stopper, Malmstrom ar& Dummer 123,920 

Bottle stopper, P. R. Higley 123,898 

Bracket, leader, S. J. Dwyer 123.877 

Brakes, coupling for steam or air, S. N. Goodale 123,776 

Brush, blacking, N. Eisenmann 123,815 

Buckle, bridle, D. S. Butler 123,866 

Burner, vapor, H. Fayette 123,879 

Burners, suspending glass bowls under gas, J. C. Conner 123,870 

Car brake, G. H. Reynolds 123,840 

Car, dumping, C. Barrett 123,762 

Car window.W. McCaull 123,833 

Car wheel, adjustable, G. G. Lobdell 123,919 

Car, link guide for coupling, N. L. Post 123,930 

Car wheels upon axles, adjusting, J. Kaiser 123,913 

Carbureters, siphon can for, R. S. Osborn 123,926 

Carding machines, roll for, E. J. Worcester 123,968 

Carriage.L. W. Coe 123,809 

Carriage wheel, A. M. Ocobock 123,836 

Carriage spring and mode of attachment, C. W. Saladee 123,937 

Carriage tops, slat iron for, J. W. Sheppard 123.942 

Carriages, handle for children's, J. H. 'White 123,960 

Cartridge box, J. W. Frazier 123,883, 123,884 

Caster, pickle, H. C. Wilcox. 123.961 

Chair, folding, C. Marcher 123,832 

Chill for casting chilled rolls, R. Tolmie 123,953 

Chimney, steamboat, C. and R. Hawthorn 123,896 

Chimney, steamboat, W. J. Hamilton 123,825 

Cloth, method of drying napped, W. Chapin 123,768 

Cock, valve, S. Adams (reissue) 4,762 

Coffin from paper or other pulp, F. Keenan 123,781 

Corn shellers, A. Adams 183,758 

Corset spring, G. O. Schneller 123.938 

Cultivator, seeder, and stalk cutter, combined, J. and W. Whait 123,959 

Curtain fixture, E. T. Briggs ,..'. 123,861 

Cutter head, A. Van Vleck 123,800 

Desk, school, W. A. Slaymaker 123,796, 123,797 

Digger, potato, Wing and Green... 123,966 

Digger, potato, W. W. Speer 123,816 

Diseases in vacuo, treating, R. S. Gee 123,887 

Drawing frames, stop motion for, D . W. Hayden 123,826 

Dredge box, W. S. Potwin 123,792 

Drilling machine, W. and J. Gardam 123,886 

Earth closet, A. A. Jaq.ua 123,780 

Electromagnetic annunciator, C. E. Chinnock 123,808 

Elevator, C. W. Baldwin 123,761 

Engine, compound reciprocating, H. Bertieaux 123,857 

Engines, valve for direct acting, G. F. Blake 123,764, 123,765 

Fastener, door or shutter, W. Fields 123,816 

Faucet, bush for, Netzow and Heck 123,789 

Fence, A. M. Alpin 123,854 

Fence, flood, R. S. Gilcrest 123,839 

Files, machine for cutting, A. Weed 123,849 

Fire arms, projectile for, S. E. Jones 123,828 

Fire extinguisher, C. L. Levey 123,783 

Fire extinguisher for steam boilers, A. G. Davids 123,874 

Fruit box, J. Shepard , 123,941 

Fuel, artificial, C. D.Williams..". 123,962 

Furnace, steam boiler, C. H. Fox 123,882 

Furnace for smelting iron, S. W. Harris 123,894 

Furniture, fender for, G. R. Wilmot 123,965 

Gas from petroleum, manufacture of, W. H. Spencer 123,950 

Gate,J. J. and J. T. Hoss 123,902 

Gate, children's nursery, E. Howard 123,904 

Gin, cotton, J. G. Case 123,868 

Governor, automatic, Jones and Hall 123,911 

Governor, steam engine, I. S. Schuyler 123,939 

Grain binder, C. B. Withington 123,967 

Hair curling pin, J. Hall 123,778 

Harvesters, machine for grinding cutter bars for, J. H. and J. S. Griffin 123,890 
Heater boiler, steam, F. Brackney 123,767 



Horse collar.A. Snively 123,948 

Horse power, L. R. Faught 123,774 

Hose coupling, Kenyon and Wagenhals 123,914 

Iron, etc., machinery for puddling, V. S. BloomhaM 123,860 

Iron, manufacture^ metal coated sheet, B. Morison 123,787 

Ironing machine, A. G. Gardner 123,819 

Jack, lifting, C. A. Masterson 123,784 

Jar, preserve, A. Q. Withers 123,851 

Knapsack, J. W. Frazier 123,885 

Label gumming apparatus, J. H. Hudson 123,906 

Ladder, extension, L. N. Millener 123,834 

Lamp, I. W. Shaler 123,940 

Lamp, carbureting, Porter and Gray 123,929 

Lamp wick, C. P. Ladd 123,917 

lamp or holder, candle, M. Weis 123,803 

Last, W. J. B. Mills 123,835 

Latch, J. H. Fisher 123,817 

Lathes, sell-centering chuck for, G_. O. Buckley 123,863 

Letterbox, alarm, and door plate, combined, Z. E. Fobes 123,880 

Lifting apparatus, G. B. Windship 123,804 

Light, electric, A. A. Meynial 123,923 

Lightning rod, D. F. Welsh 123,958 

Loom picking mechanism, E. P. Terrel 123,952 

Lubricator, axle, Soellinger and Noetzli 123,949 

Lubricator, car axle, W. P. Burrow 123,865 

Match, safety, H. Howse 123,905 

Mattress, etc., material forfllling.F. C. Cone ...^. 123,810 

Measure, lumber, W. S. Poulson ,*,.". 123,931 

Meat mincer, Holzwarth, Froelsch and Gerhards 123,899 

Medical compound, P. Roskopf 123,934 

Metal vessels, collar for sheet, J. M. Patterson 123,837 

Metal ware, machine for stamping sheet, W. D. Grimshaw, (reissue) 4,765 

Meter, water, G. Sickles 123,946 

Milk cooler, C. A. Douglas 123,813 

Mill, fanning, J. Drummond 123,814 

Moustache guard, E. J. F. Randolph 123,839 

Mowing machine, J. J. andF. Bulflnch 122,864 

Musical instrument, A. Xoung 123,969 

Nuts, device for locking, S. B. Lowe 123,831 

Nuts, manufacture of screw threaded, C. H. Guard 123,823 

Oil, distilling coal, S. Hudson 123,907 

Oil tanks, apparatus for filling and emptying, D. Blrdsall 123,859 

Ottonlanand hassock, G. B. Green 123,821 

Ox shoes, die for manufacturing, B. S. Parker 123,927 

Pail, dinner, L. K. Williams "123,963 

Paper bag.L. C. Crowell 123,811 

Paper bag machine, L. C. Crowell 123,812 

Paper cutting machine, P. H. Hopkins.... 123,901 

Paper, figure tinted, La Monte and Saxe 123,762 

Paper, etc. .machine for drying, E. C. Wilson 123,850 

Pegging machine, awl for, E. P. Richardson 123,841 

Pen, ruling, E. Ingram 123,827 

Pencils, press for stamping lead, T. H. Muller 123,925 

Perch Irons, die for making, J. W. Sheppard 123,948 

Pipe joint, S. Trumbore 123,954 

Piston packing, G. Gwynn 123,891 

Plow, J.Wallace 123,957 

Plow, C. Billups , 123,858 

Plow colter, J. Pinkham 123,838 

Plow, gang, F. G. Charles 123,869 

Plow, Ice, J. H. Cutter 123,873 

Plowshares, apparatus for forming, E . Ball, Jr 123,805 

Potash, etc., manufacture of sulphates of, H. Deacon 123,875 

Printing yarn, W. McAllister 123,921 

Printing machinery, plate, J. T. Robertson 123,93b 

Pump, steam, G. F. Blake 123,766 

Pump valve, D . Metz 123,922 

Rack, toilet, D. A. Russell 123,935 

Riveting machine, J. Berry 123,763 

Sand paper holder, J. D. Gernez , 123,888 

Saw mill, circular. J. P. Grosvenor, (reissue) 4,763 

Saw grinding machine, C. T. Shoemaker 123,945 

Saw mills, head block for, D. Lane, (reissue) 4,764 

Screw cutting machine, L. W. Stockwell 123,951 

Scythe blades, manufacture of, N. P. H. Willis 123,964 

Seats and desks, Joint for, J. Peard 123,928 

Sewing machine, T. Hall 123,892 

Sewing mnchine, Q. M. Youngs 123,852 

Sewing machine treadle, C. A. Foster 123,775 

Sewing machines, ruffling attachment for, A. Johnston 123,910 

Sewing machines, ruffling attachment for, H. Moschcowitz 123,788 

Sewing machines, thread cutter for, G. H. Dimond 123,772 

Shaft socket.F. Kern 123,915 

Shutter, rolling, Von Langen and Robb 123,802 

Sign, J. H. andC. W. Crane 123,871 

Soldering gas eock for, Walker and Jones 123,956 

Spinning machines, spindle and whorl tor, W. T. Carroll 123,867 

Springs for doors and gates, C. W. Saladee : 123,843 

Steam gage, registering, E. H. Ashcroft 123,855 

Stone lilter and stump extractor, J. Knoop 123,916 

Stove, cooking, G. Rjder 123,842 

Stove platform, J. Hopke 123,900 

Sugar plums, machine for manufacturing, Dujour and Couppe 123,773 

Supporter, uterine, L. A. Babcock 123,856 

Table, folding, A. C. Ballard 123,806 

Table, sofa, and bed, combined, D. Katzenstein 123,829 

Tables, drop leaf attachment for sewing machine, E. F. French 123,818 

Telegraph insulator, D. R. P. Emminger 123,878 

Telegraph, signal box for fire, Wright, Holley andlMlles, (reissue)... 4,970 

Thill coupling, W. G. Foster 123,881 

Thill coupling, D. A. Johnson 123,909 

Tobacco, treating, J. Ashcroft 123,760 

Tooth pick machine, Noble and Cooley 123,790 

Top Joint, eto.,C. W. Saladee 123,936 

Trap, animal, J. M. Hill 123,779 

Trap, fly, D. Henderson 123,897 

Trap, gopher, J. Bowman 123,807 

Trolling hook, G. Sinclair 123,844 

Truck, brick machine, F. L. Hall 123,777 

Umbrellas, device for opening or closing, E. P. Jones 123,912 

Valve, globe, E. Thayer 123,843 

Valve, self-acting water, J. N. Deck 123,771 

Ventilator, car, W. G. Creamer 123,770 

Vise, Crawley and Baylies 123,872 

Washing machine, J. C. Hallenbeck 123,893 

Washing machine, P. B. Bristol 123,862 

Watch case spring, C. Tribby 123,798 

Water wheel, J. Tort, (reissue) 4,766 

Weeding machine, A. H. Sherwood 123,944 

Wells, formation of drive, E. S. Hovey 123,903 

Whip socket, L. C. Clark 123,769 

Wood, etc., composition for preserving, G. A. and P. C. Vivien 123,801 

Wringer, clothes, E. P. Russell 123,794 

Yarn, machine for drying, R. Hartman 123,895 



DESIGNS PATENTED. 

5,513.— Cutlery Bolster.— M. Chapman, Greenfield, Mass. 

5,544. —Chain Link .—V . Draper, North Attleborough, Mass. 

5,545.— Chain Bar.— V. Draper, North Attleborough, Mass. 

5,546.— Oilcloth.— J. Hutchison, Newark, N. J. 

5,547.— Parlor Stove.— J. Martino and J. Currie, Philadelphia, Pa. 

5,548.— Border.— J. Moore, Brooklyn, N. Y. 

5,549 to 5,552.— Carpets.— W. McCallum, Yonkers, N. Y. 

5,553. — Sopa Fountain. — G. F. Meacham, Newton, Mass. 



5,554 and 5,555.-<;arpkts.— D. Paton, New York city. 

5,556.— Croquet Implement.— J. W. Pettengill, Rockford, 111. 

TRADE MARKS REGISTERED. 

658.— Gin.— Adams & Taylor, Boston, Mass. 

659.— Whiskey.— Adams ^Taylor, Boston, Mass. 

660 and 661.— Knitting Cottons.— J. Attwell, Jr. , New York city. 

662.— Welting Cord.— J. Atwell, Jr. , New York city. 

603.— Calico Prints.— Coffin & Altemus, Philadelphia, Pa. 

664.— Refrigerators and Water Coolers.— A. M. Lesley.New York city. 

665.— Concentrated Amhoniate.— Navassa Phosphate Co. , New York city. 

666.— Cutlery — G. Wostenholmfe Son, Sheffield, England. 



APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed and are now pending for the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 
20,227 ; - 5 =Harvester.— J. S. Troxel. April 24, 1872. 
28,5f2\— Car Wheel.— S. P. Smith. May 1, 1872. 
20.249.— Hulling Clover, etc.— J. C. Birdsell. May 1, 1872. 
2u\306 .—Affixing Stamps to Letters.— G. K. Snow. M*y 1, 1872. 

EXTENSIONS GRANTED. 
19,334.— Bank Check Canceler.— William M. Simpson. 
19,377. -Harvester.— F. Nishwitz. 
19,377.— Harvester.— F. Nishwitz. 
19,483.-Harvester.— J. S. Butterfleld. 
19,347.— Rubber Mat.— E. F. Chaffee. 
19,346.— Propelling Boat.— H. Camp. 
19,398.— Hydraulic Valve.— C. and G. M. Woodward. 
19,370.— Knitting Machine.— J. K. and E. E. Kilbourn. 
19,349.— Shingle Machine.— G. Craine. 



SCHEDULE OF PATENT FEES: 

On each Caveat sin 

On each Trade-Mark !"!!.!!!!!!!!!!! |i5 

On, filing each application tor a Patent, (seventeen Years)!!!!!."!]" sis 

On issuing each original Patent 'ho 

On appeal to Examiners- in-Chief ' siu 

On appeal to Commissioner of Patents ' &2(j 

On application for Reissue *^o 

On application for E xtension of Patent !!... '! I50 

On grantlngthe Extension ^0 

On filing a Disclaimer ?i(j 

On an application for Design (three and a half years).. '"..'!!!!!'.'!!'!! '!"'l;iu 

On an application for Design (seven years) , ' ?15 

On an application for Design (fourteen years) ;.;-;o 

For Copy of Claim of any Patent issued within 30 years •§! 

A sketch from the modelor drawing, relating to such portion of a machine 

as th* Claim covers, from §1 

upward, but usually at the price above-named. 
The full Specification of any patent issuedsince Nov. 20, 1866 at which time 

the Patent Office commenced printing them SI "25 

Official Copies of Drawings of any patent issued since 1886, we can supply 

at a reasonable cost, the price depending upon the amount of labor 

involved and the number of views. 
Full information as to price of drawings in each case, may be had by 

addressing 

MUNN & CO.. 
Patent Solicitors. 37 Park Row. New York. 



Value of Extended Patents. 

Did patentees realize the tact that their inventions are likely to be more 
productive ol profit during the seven years 01 extension than the first 
tall term lor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
tee for an extension is $100, and itiJ necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

MUNN & CO., 3» PnrU Ko» 



Inventions Patented In England by Americans, 

From January 26 to February 8, 1872, inclusive. 

[Compiled from the Commissioners of Patents' Journal. 1 

Alarum por Grist Mill.— T. Glasfpool, Minneapolis, Minn. 

Burning Hydrocarbons.- J. K. Caldwell, Philadelphia, Pa. 

Carpet*, etc.— W. Webster, Morrisania, N. Y. , and C. M. Meserole, New 

York city. 
Combining Minerals and Vegetables.— A. Hitchcock, New York city. 
Detecting Leakage, etc.— A. G. Myers, New York city. 
Engine Operated by Explosion.— J. S. Foster, Salem, Mass. 
Fire Arm.— A. Burgess, Owego, N. Y. 
Fluting Machine, etc.— T. M. Tucker, Newark, N. J. 
Gloves, etc.— J. Harrison, Chicago, 111. 
Iron and Steel.— C. M. Nes, York, Pa. 
Kiln.— A. R. Morgan, New York city. 
Lamp Burner.— A. G. Myers, New York city. 
Metal Knitted Fabrics, etc.— W. Edge, Newark, N. J. 
Nail Machine.— J. Lawrence, Philadelphia, Pa. 
Ordnance.— D. Macomber, Utica, N. Y. 
Packing Pavement, etc.— B. b. Hotchkiss, New York city. 
Pavement.— B. B. Hotchkiss, New York city. 
Pegging Machine.— L. R. Blake, Fort Wayne, Ind. 
Preparing Hops, etc.— D. A. Clarke, Baltimore, Md. 
Sewing Leather, etc.— G. V. Sheffield, Providence, and G. K. Mello 

Woonsocket, R. I. 



Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000; Bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000 
Patents may be secured by American citizens in all of these countries. 
Now is the time, whilebusiness is dull at home, to take advantage of these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be a better time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured 
in ioreign countries by Americans are obtained through our Agency. Ad- 
dress Muss & Co., 37 Park Row, New York. Circulars with full informa- 
tion on foreign patents, furnished free. 



FOREIGN PATENTS-A HINT TO PATENTEES. 



It is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, as 
the laws in some foreign countries alio w patents to any who first makes the 
application, and in this way many inventors are deprived of valid patents 
for their own inventions. It should also be borne in mind that a patent is 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents in this country, who can assure parties that 
theirvaluable inventions will not be misappropriated. The population of 
Great Britain is 81,000,000 j of France, 37,000,000; Belgium, 5,O00,C00; Austria, 
36,000,000 ; Prussia, 40,000,000 ; and Russia, 70,000,000. Patents may be secured 
by American citizens" in all of these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a belter 
time than the present to take patents abroad. We liave reliable business 
connections with the principal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are obtained through our 
Agency. . Address 

MUNN & CO.. 

37 Park Bow, N. ¥. 

VW Circulars, with full information on foreign patents, furnished free, 
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A New ani TaliaUe Boot. 



THE 




FOR 

187 2. 

Being a Compendium of the Scientific Progress and Dis- 
covery of the Past Year. 400 pages, octavo. 100 En- 
gravings, Steel Plate and Wood. Handsomely 
bound in muslin, $1.50: extra binding, half 
calf, $2. Postage 24 cts. Munn * Co., Pub- 
lishers, 37 Park Row, New York, Office 
of the Scientific American. 
This new and elegant work presents, in convenient iorm, 
notices of the leading subjects and events, pertaining to 
science, that have occupied public attention during the 
past year. The progress of the more important public 
works is duly chronicled, with illustrative engravings. 
The leading discoveries, facts, and improvements, In 
Chemistry, Mechanics, Engineering, Natural History, and 
the various Arts and Sciences, are recorded and illus- 
trated. Sketches of prominent scientific men, with illus- 
trations, are given, and among the portraits are those of 
Faraday, Murchison, Darwin, Agassiz, Huxley, and Hers- 
chel. The MontCenis Tunnel, the Hell Gate works, the 
Brooklyn Suspension Bridge, the Hoosac Tunnel, the St. 
Louis Bridge, the United States Patent Office, and other 
works are illustrated A large amount oi useful informa- 
tion, tables, descriptions of improvements, with engrav- 
ings, are likewise presented. The book is one of much 
interest and value, and should have a place in every 
library. Stint by mail to all partsof the world, on receipt 
oi price as above, with the postage. Address 

MTJNN &, CO.. 

Office ot Scientific American, 
37 Park Row, New Vork city. 
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RATES OF ADVERTISING. 
Back 1'age - - - - $1*00 a line, 
Inside Page - - - 75 cents a line 

'OS' each insertion. ^ - - " 

Engravings may head xtGti'Srttsementa at the same rate per 
line, by measurement, as the letter-press. 



BAUD'S 




FDR PRACTICAL MEN. 

My new. revised and enlarged Catalogue of Practi- 
cal and Scientific Books, 95 pages, 8vo.. will be sent 
free oi postage to any one who will favor me with his 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



MAYNARB SPORTING- RIFLES. 



MANUFACTURED RT 



Massachusetts Arms Company, 

Chicopee Falls, Mass. 

These celebrated Target 
and Sporting Arms— with 
interchangeable Rifle and 
Shot Barrels — for conve- 
nience, accuracy and pene- 
tration, have secured a 
\reputation beyond that of 
lany other breech-loading 
larms. They may be ob- 
tained directly from the 
/manufacturers on the most 
/favorable terms. Descrip- 
tive Circulars, with price 
list and Target Bepresenta- 
tion.% will be seat on request 
1 y l'tter. 
Address as above. 




A GENTLEMAN, 40 years of age, energetic, 
persevering, good address, good social standing, 
extensive acquaintance, a thorough mechanic, good mer- 
cantile business Knowledge, with some capital a d first 
class reierences, desire* an agency in Boston. Address 
F. CARLTON, Box 1268, Boston, Mass. 



GREAT REDRCTION IN PRICES 

DF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Irort and Steel. 
1 s'et of 8 dogs, from % to 2 inch, $6 '50. 



His expanding Mandril is a first class tool, which has 
long been needed by every Machinist. 
Send ior latest circular. 

C. W. Ltt COUNT, South Norwalk, Conn. 

FOR SALE, Cheap, two second hand power 
presses, small foot presses, tumblers, bellows, hang- 
ers, pulleys etc., in good order. Apply 108 Liberty 
Street, 2d floor, New York City. 



W. & T. 



GENEVA NURSERY, Oeneva, N. Y. 

400 Acres. Send 10 Cents for Catalogue. 

WANTED— A small size Gear Cutting 
Machine, suitable for cutting gears for a cotton 
mill. Address 

TENNESSEE MANUFACTURING CO., 

Nashville, Tenn. 



ROPBii HOT AIR 

ENGINE OOMPAN V, 124 Chambers St. , New York. 

Given Away. 

CIIROjJ'IOS, worthtwice andthreetlmesthesubscrip- 
tion price, are given away for one and three subscribers 
to the MANUFACTURER AND BUILDER, published 
by the Engineers* and Manufacturers ' Publishing Co., 
37 Park Row— $2 a year. Send for Premium Sheet. 




Reynolds' 

TURBINE WATER WHEELS. 

The Oldest and Newest. A'.! others, 
onlv imitations of each other in 
iheir strife after complications to 
confuse the public. "We do not boast 
but quietlyexcel them all in staunch, 
reliable, economical power. Beau- 
tiful pamphlet free. Geo TALLCOT, 
96 Liberty st. , New York. 
Gearing, Shafting. 



GREAT SUCCESS of the HYDRAULIC 
ROTARY GOVERNOR on Water Wheels. It gives 
exact speed under all changes. Silver Medals awarded. 
No pay till tested. J.S. ROGERS, Tr., 19 John St., Boston 



PATENTEES, 

WHO WISH TO REALIZE PECUNIARY 
benent from their inventions, either by sale of 
their rights, or partnership with capitalists, are invited 
iSJ-l:-! ' , our explanatory circular. Many valuable 
labor saving inventions are lying dormant which might 
realize a fortune for their owners, if brought properly 
before the public. E. E. ROBERTS & CO.T Consulting 
Engineers, 15 Wall Street, New York B 



Highest Premium awarded by American Inst. Fair, 1871. 




Tbade'Maek. 
PRINCE & BASS, 

MANUFACTURERS OF 

Prince's Metallic Paint 

An indestructible Coating for Iron^Tin and Wood, Dry 
and Ground in Pure Linseed Oil, 96 Cedar St., near Broad- 
way, New York. 5^~ All packages are marked with 
name on the side, and trade mark on the head. Send for 
a circular. 



ELECTRIC' APPARATUS for BLASTING 
and_ Submarine Work, manufactured solely by 
GEORG^E. LINCOLN & CO., Room 9, 32 Summit St., 
Boston, Mass. 

Consisting of : 
Electric Batteries of various sizes, 

Electric Fuses of any required length, 
Electric Fuse Heads, detached, 

Connecting Wire, Leading Wire, &c. , &c. 
Send for Circular. 



PARR'S 

TECHNICAL GUIDE, 

Containing full instructions, with illustrations, how to 
produce Sorrento fret Carving with description and 
designs of Flower Stands, Table Mats, Corner and Hang- 
ing Shelves; Work, Fruit and Card Baskets: Picture and 
Photograph Frames, in all 80 elegant, artistic and useful 
home requisites, which can be engaged In by young and 
old of both sexes. Tool Chests for the child , youth, me- 
chanic and farmer ; Model Upright, Horizontal and Loco- 
motive Steam Engines; Model Yachts, Schooners. Brigs 
aad Steamships; Mathematical Instruments and Micro- 
scopes; Portable Foot Lathes and Fittings and line Ma- 
chinists' Tools; Fret Cutting Machines and Materials; 
Chemical Chests and Laboratory for boys, youths and 
students, and also first steps in Chemistry, being a series 
of 145 select and amusing Chemical experiments, instruc- 
tive and entertaining, harmless and free irom danger: 
also, description and price of 90 different kinds of useful 
and precious Woods from all parts of the World. Nam- 
ing 1,100 Scientific Mechanical Appliances and over 225 
Illustrations. Interesting and beneficial to every one. 
Mailed on receipt of 15 cents. 

GEORGE PAitR, Buffalo, N. Y., 

Manufacturer of Mechanics' Tools. 



ORCHESTRAL. MEDIUM and COIilBRI 
MATHUSHEK PIANO FORTES. 

Acknowledged the best in the world for tone, touch and 
durability. Descriptive Pamphlets free. Address 
MATHUSHEK PIANO M'F'G CO., New Haven, Conn, 



DAVIS' 

RECORDING 
GAUGE. 

Adopted by the U. S. 

Board of Supervising 

Inspectors. 

W" Simplest and 
Cheapest. 
NEW YORK STEAM 

GAGE CO., 
46 Cortlandt St., 
New York 




CIRCULAR SAW MILLS, 

GANG, MULAT, AND TIMBER MILLS: HATES AND 
NEWMAN'S PATENT DOUBLE PABALLEL EDGERS: 
FOSTER'S PATENT LOG. AND TIMBER CANTING 
MACHINES- JONVAL TURBINE WATER WHEELS, 
and Saw Mill Machinery generally, Manufactured by the 
Washington Machine Company. Address 
LE ROY MOWBY, Agent, 

Sandy Hill, Washington Co. ,N.Y. 
Send for illustrated Circul ars a n d Price Lists. 

To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield street, Boston, Mass. Illus- 
trated catalogue sent free on application. . 



UNIVERSAL WOOD WORKER, 

HORIZONTAL AND UPRIGHT BORING MACHINES. 
MoBETH, BENTEL & MARGEDANT, Hamilton, O. 



NON-EXPLOSIVE. 

Dr. F. T. Grimes' Patent Non-Explosive Kerosene 
Lamps produce a clear bright light, superior to gas light, 
at an expense oi one cent a night. Agents wanted. For 
circular and terms to Agents, address F. T. GRIMES, 
No. 321 East 22nd St., New York City. 



STEEL CASTINGS, 
UNDER HAINSWOBTH'S PATENT. 

We are making Steel Cas ings, Smooth, True, Free 
from Porosity, capable of receiving Very Hagli Pol- 
ish. Can be Forged or Welded easily as Mar Steel, 
and Strong as Fbraed Steel. Send for C.rcular. 
PITTSBURGH STEEL CASTING CO., Pittsburgh, Pa. 



FIRST CLASS MACHINIST WANTED— 
to manufacture "Cast Steel Spinning Rings. " Steady* , 
sober man, with references. VAN ZANDT BROS., 4 
Dey Street (12 to 1 o'clock), New 1 ork. 



Buy Barber's Bit Brace. 



WANTED— A Practical Machinist as Su- 
perintendent of a Machine Shop. One well ac- 
quainted in the city, and competent to attend to the 
draughting and outside work. Address, with references, 
E. F. G. .Station E, New Fork. 



CAST STEEL CASTINGS TO PATTERN. 
Equal to best imported Cast Steel. Quality gua- 
ranteed. MORSE & BENNET, 57 Cedar Street, New 
Xork. 



EXTRACTS <fc CARMINES \ Tatloe* Barker, 
__ 0F _ fi *%, f ^""''St Chemists, 
I dN D I U O'l Lowell, Mass. 



THE WOODWARD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam.Water, and Gas Fittings of all kinds. Deal- 
ers inWro't- iron Pipe,BoilerTubes,etc. Hotels.Churches, 
Factories, and Public Buildings heated by Steam, Low 
Pressure. Woodward Co., 7Sand 78 Center st , N.Y. 



Chemical Analysis.} 



Address Proi. J. C. Dra- 
per, 429 Lexington Ave- 
nue, New York City. 



1832. SCHENCK'S PATENT. 1871. 

W00DW0RTH PLA^ESS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, BoilerB, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y. and 118 Liberty st. , New York. 

Safe, Trees! gj£»- Plants ! S; Seeds ! 

Apple and Crab RoolgrafU, best sorts, 10,000 $50.00 

Pear, Std. Extra, lyr. , Bartlctt, &c. , 3 to 4 ft. , doz. . 8.50 

Seeds, Peach, bu., $2 ; Apple, Osage, new, bu 12.00 

Potatoes, White Paach Blow, Early Rose, bu 2.00 

See^ms's, Soft Maple, 1,000. $1; Ash. $3; Elm 2.00 

IIlustrated.Catalogue L 100_page, and New Price List. 10c. 
F. K. PHOENIX, Bloomington, 111. 

TUT A PTITMFD V NEW and mhand.- 

Ill A I . H I N H. K I Send for Circular. Ch as. PLACE 
ilinUiilJ.lIiJ.1 1 j & CO., 60 Vesey St., New York. 



SAVE 20 DOLLARS. 

BUY the Celebrated WILSON SHUTTLE 
SEWING MACHINE. The beBt in ; he World. 
For Sale Everrwhere. AGENTS WANTEDin unoc- 
cupied Territory. For Illustrated Circulars. Address, 
Wilson Sewing Machine Co.. Cleveland, o. ; St. 
Louie, Mo.! Phlla.,P».i or. TOT Broadway, N.T. 



Para/irsis. 



Full instructions tor home treatment. Address R. N. 
TOOKER, M.D., 117 E. Fifth St., Cincinnati, O. 



SCROLL SAW. 



A NEW PA TENT. 

Send for Circulars. 
H. BICKFORD, 181 East Front St., Cincinnati, O. 





MOLDING, MORTISING, 

TENONING & SHAPING 
MACHINES; 

BAND SAWS, 

SCROLL SAWS 

Planing 4 Matching 

MACHINES, dec, 

Tor Railroad, Car, and Agri- 
cultural Shops, &c, &c. 
=~ J3F" Superior to anyin use. 

J. A. FAY & CO., 

Cincinnati, Ohio. 



ALCOTTS LATHES for Broom, Fork, Hoe, 
and Rake Handles, Chair Rounds, &c. 

HILLS & HOAG, 32 Court.andt St. , New York. 



Pat'd "DEAD STROKE" 
POWER HAMMERS, 

FROM 15 LBS. TO 2000 LBS. WEIGHT OF 
Ram, on hand. They are now manufactured under 
licenBe in England and the Continent. Licenses ior 
manufacturing in various States for sale on reasonable 
terms. See cut in Scientific American of February 3. 
No.14N.5th St, ,-Phila. , Pa. PHILIP S. JUSTICE, 

42 Cliff St. , New York. Patentee. 



Wood Wor Jeers 9 Tools, 



All the most approved brands, such as Bailey's Planes, 
Wilkinson's Unequaled Bench Planes, King Miter Box, 
Addis'CarvingTools.CarriageTools, Bliss' Hand Screws, 



Wright's Floor Clamps, &c. &c. A. J. WILKINSON & 
CO.'S Tool Store, 2 Washington St., Boston, Mass. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable ot controlling 
with the u tmost accuracy the motion of a watchman or 

Satrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity tVomme will be dealt with according to Jaw. 



FOR SALE CHEAP— A large Mill and 
Water-Power, at Paterson, N.J. Terms easy. Ad- 
dress Box 114, Paterson, N. J. 



Short Hani 



150 words per minute in 4 weeks. 
Senri Stamp for circular. 
Prof. GRAF, P. U. Box, 4847, N. T. 



Send 



► ATENTS BOUGHT AND SOLD 

for our List of Patents. 

E. H. GIBBS & CO. , 11 Wall St. , N.Y, 



STEEL CASTINGS 

TO PATTERN ; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE. 

UMorthS st., Phila.; 42 Cliff St., New York. 

SCHENCK'S 

WATERPROOF TAGS AND LABELS. 

Dampness or exposure to the weather has no effect 
upon them. $1. 00 to %i. 00 per 1000. Send for sample. 
Manufacturer's Depot, 90 Ann Street, New York. 

HILL, CLARKE & CO., 80 Milk St., Boston, 
ENGINEERS, ajjd Dealers in 
STEAM ENGINES AND PUMPS, 
And the Best Class of New England 
IRON AND WOOD WORKING 
MACHINERY. 



STAVE MACHINERY 

And WOODWOR I'H PLANERS for 12 years a specialty. 
T. H. RICKER & SONS, Harrison, Me. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines.Gray &:Wood's Planers.Self-oilin 
Saw Arbors, and other wood working machinery. 

" ' -'-■■■—" ( 91 Liberty street, N'.T. ; 

1 67 Sudbury street, Boston 



S. A. WOODS, 

Send for Circulars. 



NEW PATTERNS. 

OLT CUTTERS AND SHAPERS at low 
price. Send to E. & R. J. GOULD, 
Newark, N. J . 

OOD-WORKINQ MACHINERY GEN. 

orally. Specialties, "Woodworth Planers and Rich, 
ardson s Patent Improved Tenon Machines. Nos. 34 and 
26 Central, corner Union St., "Worcester, MaS3. 

WITHERBY RUGG.& RICHARDSON. 



B 



W 



MACHINISTS. 

Illustrated Catalogue and Price List of all kinds of sma 
Tools and Materials sent free to any address. GOODNOW 
& WIGHTMAN, 23 CoTnhill Boston, Mass. 



Milling Machines. 

STANDARD, UNIVERSAL, INDEX AND 
PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Beainabd Milling Machine Company, BO Milk 
Street, Boston. Works at Hyde Park. 



AGENTS Wanted. Agents make more mon- 
ey at work for ua'than at anything else. Particular a 
free. Gt.Stinso n &Co. , Fine Art Publishers, Portland.Me. 

BURDON IRON WORKS.— Manufacturers 
of Pumping Engines ior Water Works, High & .Liow 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hvdraulie 
Presses, Machinery in general. HUBBARD & WHITTa- 
KER, 10 Front st- Brooklyn. 

RICHARDSON, MERIAM & CO. 
Manufacturers oi the lafest improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills Saw 
Arbors, Scrol. Saws-Railway, Cut-off, and Rip-saw Ma 
chines. Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co. , Lockport, N.Y. 



PUMPS. 

gal Pump ever Invented, 



— For Description, Price 

„ Lists etc. , of the Best Centrifu- 
gal Pump ever invented, with Overwhelming Testimony 
m its favor, send for new illustrated pamphlet (4u pp.) to 
Messrs. HEALD.RrsCO& CO. Baldwinsville. N. Y. 



PROPELLER PUMPS. 

Any capacity and elevation. SeeSci. Am.. Aug. 19, '71 
W . B. BUCK, Sec. , 67 N. Front St. , Philadelphia, Pa. 

ATHE CHUCKS— HORTON'S PATENT 
from 4 to 36 inches. Also for car wheels. AddresB 
E. HORTON & SON. Windsor Locks Conn. 



/CINCINNATI BRASS WORKS— None but 

\.J best quality of Brass Work for Engine Builders and 
Steam Fitters. ■ F. LUNKEK HEIMER, Propr ietor. 

i\fV%"WQt9 SAFETY HOISTING 

U JL ID Machinery. 

OTIS. BROS. & CO. 

No. 348 BROADWAT, NEW TORK. 



THE FREAR ARTIFICIAL STONE. 

Incombustible, ant> Unsurpassed in Durability. 

Upwards of 400 houses erected of it, In Chicago, Toledo, 
Buffalo, Elmira,N ew Orleans, New Haven, Albany, Brook- 
lyn, and elsewhere. It can be sold at less than half the 
cost of labor on the natural material. Orders for stone 
received at the office of The New York Frear Stone 
Co. , N.Y. Life Ins. Co. Building, Nos. 346 and 318 Broad- 
way, corner o lLeonard St. New York. 



Wool ani Iron Working Machinery, 

Gauge Lathes for all kinds of handles and Cabinet Ma 
ker's work. Chair Machinery, etc. ; Upright Drills; Key 
Seat Machinery; Stave and Shingle Machinery, etc. etc. 
AddresB. for catalogue, 

T. R. BAILEY & VAIL, Lockport, N. Y. 



SHAFTING with PATENT HANGERS 

A Specialty, also Power Looms, Spooling, Winding, 
Beaming & SizingMachines of latest improvements, man- 
ufactured by THOS. WOOD, 2106 Wood St., Phil a., Pa. 

PORTABLE STEAM ENGINES, COMBIN- 
ingthe maximum oi efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and Javorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOAD LEY & CO., Lawrence, Mass. 
46. Cortlandt st. New York. 



Niagara Steam, Bump, 

CHAS. B. HARDICK, 

23 Adams st. .Brooklyn, N. T. 



AGENTS' AGENTS! AGENTS!! 

* We will pay $40 per week IN CASH, and ex- 

peuses,to good agents who will engage with us at i nee. 
Everything furnished. Address 

F. A. ELLS & CO., Charlotte, Mich. 



MODELS FOR THE PATENT OFFICE, 
and experimental machinery of all kinds. HOLSKE 
MACHINE CO., 279 Cherry St. , New York, near Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience. Kefer to ScientiflcAmerican Office. 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVEBOR, Lowell. Mass. 



ICROLL SAW TAKEN TWO FIRST 

) PREMIUMS. 

T. L. CORNELL, Derby, Conn. 



Andrew's Patents. 

Noiseless. Friction Grooved, or Geared Holst- 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, if 
Hope, Belt, and Ensine break. 

Smoke-Burninir Safety Boilers. 

Oscillating Engines, Double and Single, 1-2 to 
100-IIorse power. 

Centrifugal Pumps, 100 to 100,000 Gallon* 

Ser Minute, Best Pumps In the World, pass 
iud, Sand, Gravel, Coal, Grain, etc., with- 



out injury, 
„JI4#ht,SimpL_, 
Send for Circulars 



All Light, Simple, Durable, and Economical. 



WM. D. ANDREWS & BRO. , 

414 Water street, New York. 



You ask WIIY wo c;:n Si-ll- 
First Class 7 Octavo IVmus tur 
8290 ? We ruiawer— it costs 
less than JsGO to make any SM0 
Piano sold through Agents, all 
of whom mako 100 per ct. profit. 
Wo have no Agents, but Eiiip 
direct to families at Factory 
price, and warrant Five Yt-ara. 
Send for illustrated circular, in 
which wft refer to 300 Pankcrs, 
Merchants, Ac. (some of whom 
you may know) using nnr Pianos in 40 States and Territories. ', 

U. S- Piano Co., 865 Broadway* New York. 




-GERMANY — AGENCIES WANTED FOR 

Machines and Patented articles of every description, by 
Messrs.Wieth&Co. .FraDkforton theMaln and Vienna 
Sample Store and Patent Office: proprietors of the Arbei- 
ter (Frankfort) and the Techniker (Vienna). 



rOOT LATHES, best in the country. YV ood- 
MAN & PIKE, Lake Village, N. H. Circulars free. 
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I&timtisfmrnts. 



Advertisements will be admitted on this page at the rate of 
$1*00 per line for each insertion. Engravings mat, 
head advertisements at the same rate per line, by meas- 
urement's the letter-vress. 

Uhe value of the Soteh'ttfio American as an advertising 
medium cannot t>e over-estimated. Its circulation is ten 
times greater than that of any similar lournal now pub 
Ushed. It goes nto all the States and lerritories, and is 
read in all the princ pal libraries and reading-rooms oj 
tb& world. We inv<te the attention Qf those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement m a printed newspaper. He wants circulation. 
If it is worth 25 cents per Une to advertise in apaper qf 
three thousand circulation, it is worth $2.50 per line to 
advertise in one of thirty thousand. 




Adapted co Mechanical Purposes. New York 
Belting: and Packing: Co.. 37 *fe 38 Park Row. 




A WELL tested article of good thickness 
and durability, suitable for steep or flat roots ; can 
be applied by an ordinary mechanic or handy laborer. 
Send for circular and samples to E. H. MARTIN, 70 
Maiden Lane, and 9 Liberty Street, N.Y. , 



Brass & Copper 

SEAMLESS TUBING 

FOR LOCOMOTIVE, MARINE, AND - 
STATIONARY BOILERS. 

Eerplagmt & -Go., 

Sff7 Market Street, Philadelphia. 



$20,000 



130TAT0-CURE.— In press, a work explain - 
. ing the culture, diseases, preservation, renewal, and 
prod ctivenesB of the Potato. Send 50 cents to B. T. 
TKALL, M. D. , Florence, N.J. 

CIRCULAR SLIDE VALVE, FOR STEAM 
J Engines. Adapted to any slide valve engine or 
locomotive. Gives one third more power, with no iocr<-at.e 
ot holler, or cylinder, or consumption of fuel. Cheap, 
simpl", durable. Send fur a circular to Box 804, Burling- 
ton, Iowa. 

IN PREMIUMS.—SIXTH 

t _ Grand State Fair of thp Mechanics' 

and Agricul ural Fair Association of Louisiana, will be 
lield 011 thf Fair Ground, in tie Citv of New Orlears, 
April 24 25, 26, 27, 28. 29, and 30, 1872. Exhibitors are 
invited from every sect on of America. Those visiting 
the Fair hy railway or steamer should procure their 
return ticket* at the point of departure. -Premium Cata- 
logues win be sent to any address, free of charge, by ap- 
plication t-- LUTHER HOMES, Secretary and Treasurer, 
Office Mechanics' Institute, New Orleans, La. 



IKY0U NTEND TO BUILD. 



send for flcsi-.ri'-cive circulars. Village Buildei , revised 
edition, 1872. Price $10. Supplement t*. Vi lase Builder, 
$5; Village Builder and Supplement, bound in one large 
volume, $12; Builder's Level, %\%. Catalogue of Drawing 
Instruments, Paper, Traci g Cloth, etc., mailed on receipt 
of 2 8c. stamps. A. J. BICKNELL & Co. ,27 Warren St., N.Y. 

^$75 to $2oO per month, SSTtStS 

+*m lc, to introdu e the GENUINE IMPROVED COM- 
jjjMON SENSE FAMIL7 SEWING MACHINE. This 
"Ala. hine » 111 stitch, hem, fe 1. tuck, quilt, cord, bind, 
Kbraid and embroider in a most superior manner. Price 

J>only $15. Fullv licensed and warranted for five years. 

rWe will pay 11000 for any machine that will sew a 
i stron^er.m or eheauiifnl.ormore el ustic seam than ours. 
"It makes the"Ela8llc Lockstitch." Every second stitch 

■^can be cut, and still the cloth cannot be pulled apart. 
Cwithout tearing it. We pay Agents from $75 to $250 
OPer month and expert 8, or a commission from which 
tntwicethat amount can bemide. Address SECOMB » 
""CO., Boston, Mass.,- Pittsburgh, Pa.; Chicago, 111.; 
■ <i or St. Louis, Mo. »8— 

117* YOU WOULD AVOID PATENT FEES 
L 1 and coBtlv litigation, purchase 
F A = R §' TABIMYMrfllLMNG MACHINE. 
A. S. & J. GEAR & CO., Sole legal Mauulactureis. 
Boston, Mass. 

Standard Machines. 

GEARS' VARIETY MOULDING MACHINE. 
GEARS' PANELING AND CARVING MACHINE. 
GEARS' NON-SHAKING JIG SAW. 
GEARS' UNIVERSAL EMERY GRINDING MACHINE. 
GEARS' AUTOMATIC DOVETAILING MACHINE. 
A. S. & J. GEAR & CO., 

Sole Manufacturers, 

Boston, Mass. 



ASBESTOS— Finely ground, suitable for 
lacking and Felting fo'- Machinery, linings, En- 
gines and Tanks. Fireproofing purposes, lubricating, etc., 
tor sale In any quantity, byTL. & J. W. FEUCHTW AN- 
GER. Chemists & Importers, No. 55 Cedar St .New Yo k. 



, est Damfeb^Regulatok for SteHuj 
i Boiler. Send tor Circulars. 
MCJREILL & KEIZER. Bait., Md_ 



Swain Turbine. 

"OurLow-Water Wheel from this on" 

WILLDOTEN PES CENT MORE WORB 
on small streams, in a dry season, than any wheel 
ever invented Gave the best results, in every respect, 
the Lowell Tests 

For Report of tests at Lowell, with Diagrams and Th- 
oles of Power address 

THE SWAIN TIKBINK CO., 

(V»>"tb Chelmsford. t|r»*. 

Working Models 

And Experimental Macninery, Metal, or Wood, made to 
order b? \. F. WERNEB. 62 Center Bt. N.Y. 

P. BLAISDELL & Co.. 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circnlars. 
Jackson st , Worcester, Mass. 

ENGINES & BOILERS 

30 PER CENT UNDER COST, AND GUARANTEED. 

Wnat do you need? E. E. ROBERTS & CO., Consulting 
'Engineers, 15 Wall Street, New York. 



Public Health Promoted! Agriculture Benefited! 



GOUX'S 

PATENT ABSORBENT CLOSET & URINAL. 




"The Goux system possesses all the advantages of 
t he dry earth system witho ut its disad vantag es ; 
in n-~ "mical, deodorizing, and self-acting. The 
whole refuse of every house, as ex- 
creta, liquid or solid, ashes, and 
sweepings, are disposed of and turn- 
ed to account, and it Is applicable in 
individual cases, dwellings, and in 
large communities. The alterations 
to the ordinary closets, to adapt 
them to the dry system, are less 
costly In the Goux process than in 
any other, and it is applicable to the 
best description ol houses^as well a> 
to the dwellings of^thfe poor."— 
Scientific Amtrican t January 1, 1872. 

$W For further particulars, drawings, or specifications of alterations, apply to, or address 

A. L. 0SB0RJT & CO., 

424 West Canal Street, New York 



BURR STONES 



SAMUEL CAREY, Importer of Krench Burr 
Stones and Bolting Cloths, and dealer in MM Fur- 
nishings generally, No. 7 Broadway, New York. 



SCHLENKER'S PATENT 

Bolt Cutter 

New Invention. Address, 
Howard Iron Works, Buffalo.N.Y. 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
Ing Oilers, for all sorts of Machinery 
and Shafting, ac reliable in all seasons, 
saving 75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 E. R. in the U.S., and by hundredB o 
stationary engines Send for a cireular to 
NATHAN ft lJKETFUS,108.Llberty St. ,N T 



Leffift Improved Turbine. 

NEARLY SIX THOUSAND 
of them in use; under heads from 
IX to 240 feet. 

tW~ Send for our pamphlet, one hun- 
dred and twenty pages. 

JAMES LEFFEL & CO., 
Springfield, Ohio, and New Haven, Conn. 




PATENT 

OLD ROLLE 

SHAFTING. 



The fact that this Shafting nas 75 per cent greater 
B treagth,a finer finish, and is truer to gage, than any other 
in use. renders it undoubtedly the most economical. We 

re also the sole manufacturers of the Celebrated Col- 
iinsPat. Coupling, and furnish Pulleys, Hangers, etc , 
of the most approved styles, Price lists mailed on app 11- 
cation to JONES & LAUGHLINS, 

130 Water street, Pittsburgh, Pa. 

jy Stocks of this Shafting in store and for sale by 
FULLER, DANA ft FITZ, Boston, Mass. 

GEO. PLACE & CO.. 126 Chambers street, N. Y. 



MACHINERY, 
Safes, and Mechanical Supplies, 

A. S & J. GEAR & CO., 

63 to 62 SOTBUEY STEEBT, B0ST01T, MASS,, 



X-L.-J. -t IRON 

Beams &G/RD£fts 



r pHE Union Iron Mills Pittsburgh, Pa. The 
JL attention of Engineers and Architects is called t< 
our improved Wrought -iron Beams and Girders (patent 
ed), in which the compound welds between the stem anc 
flanges, which have proved bo objectionable In the olr 
mode of manufacturing, are entirely avoided, we are pre 
pared to furnish all sizes at terms as favorable as can b< 
obtained elsewhere. For descriptive lithograph addrcs 
Carne gie, Kloman ft Co. Union Iron Mills. Pittsburgh Ph. 



A. S. Cameron & Co, 

ENGINEERS, 

Works, foot of East 23d Street, New York City. 




fW 



Adapted to every Possible Duty.— Send for a Price List. 



A 
P 



TJ FOR 

SHEATHING, 

I PLASTERING, 
T HOOFING, 

L DEAFENING, 

D CARPET LINING. 

Samiples&circulars sent free, by ~W^ 

1 BOCK RIVER PAPER CO., "^ 

» T . Chicago ; or, 

IN B. E. HALE & CO., 

22 & 24 Frankfort St., N.Y. T» 



'G 



Sole Agents for Eastern States. 



WIRE ROPE. 

JOHN A. BOEBLING'8 SONS, 

MANTTFAOTOTLBEB, TRENTON, M. 3. 

F^OR Inclined Pla ep, Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guy.* on Derricks ft Cranes, 
Tiller Ropes, Sash Cords of Coppei and Iron, Lightning 
Conductors ot Copper. Special attention given to hoist- 
ing rope of all kinds lor Mines and Elevators. Apply for 
circular, giving price ami other information. Send (01 
pamphlet on Transmission ot Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 





FIRST PREMIUM (MEDAL) AWARDED IN 1870 and 
in 1871. Endorsed by Certificate from American Insti- 
tute as "The Best Anile in the Murker." 

Also, manufar.tur r of Asbestos Boiler Felting, 

Roofing and Sheathing Felts, Acid, Water and Fire Prouf 
Compositions, Boiler Scale Preventive, and dealer in 
ASBESTOS. ASPHALTTJm, and Genekal Roofing 

B^~ Descriptive Pamphlets. Price Lists, &c, by mail. 

S EfytabVshedl H. W. JOHNS 

\ in 1858. \ 78 Wi.liam St., New York. 



RISDON'S IMPROVED 

Turbine Water Wheel. 

There are now several hundreds of 
these In successful operation. Their 
simple and tight gate, a >d their econo 
mi-al use uf water at all stages ot the 

gate makes them ev.ry where liked, 
'ne of these waB tested by James Em- 
erson, of Lowell, and gave 
EIGHTY-FOUR AND SIX ONE- 

HUNDREDTHS PER CfclNT. 
Send for a circular. 

T. H. RISDON ft CO., 

Mount Holly, NeV Jersey. 
Manufacturers of all kinds of Mill Machinery, and Cir- 
cular Saw Mills. 




Norwich, Conn., corner of Broadway and Willow Street, 
19L teet front, by 103 feet deep, embrac ng the substantial 
brick huilding, 40 by 60, four floors, fitted with the neces- 
sarylines of shafting, Bteam, gad and water pipes, with 
adjacent buildings for blacksmith shop, engine room and 
coal V.ouse, together with steam engine and boiler, and a 
great variety of machinist's tools, consisting of engine 
lathes, hand lathes, planers, upright drills, gear cutters, 
and a very large and complete assortment of small tools, 
cutters, drills, taps, dies, jigs, etc., suitable for the manu- 
facture of any kind of machinery. The steam engine is 
thirty- five horse power, low pressure, manu-aciured by 
Hewes ft Phillips, of Newark, tubular boiler, and costi. g 
In fuel lor the necessary powt-r of running the full shop, 
about one dollar per day. The convenient proximity of 
the property to. the steamboat wharf and railroad de- 
pots, make the location lor manufacturi g purposes far 
more desirable than can be found in inland towns, re- 
ducing expenses of transportation, in both material and 
manufactured product. The real estate, with tools ■, nd 
machinery, wiU be sold together or separately, as may 
be desired by the purchaser. 
Apply to CHARLES OSGOOD & CO., 

Norwich* Conn. 

"ketf¥eiT&~esseii, 

NO. 116 FULTON STREET, NEW YORK, 

Importers and Manufacturers of only first class 

DRAWING MATEEIALS, viz: 

Mathematical Instruments. Drawing Papers, Profile Pa- 

fier, Tracings Cloth, Chesterman's Tapes, Chains, Level- 
ng Rods, Hard Rubber Triangles and Curves, Water- 
colors, Brushes, etc. A new illustrated Catalogue and 
Samples of Drawing Paper will be sent on receipt of 25 cts. 



OAT. SOLID EMERT WHEELS AND OIL 
I STONES, tor Brass and Iron Work, Saw Mills, anc 
ff-daeTooU N orthaw»ton Rmerv Wheel Co. Leeds.Masg 



Di ainoiid <, Pomted 

STEAM DRILLS 



THE adoption of new and improved applica- 
tions to the celebrated Leschot's patent, have made 
theBe drills more fully adaptable to every variety of 
ROCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both In this country and 
Europe. The Dalls are built of various sizes ana pat- 
terns: WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER MIN 
UTE in hard rock They are adapted to CH ANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work; also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Ueed either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured by 
THE AMERICAN DIAMOND DRILL. CO., 
No. 61 Liberty St., New York 



fB~1. V. Carpenter. Advertising Agent. Addres 
hereafter, Box 773, New York city. 

UfijgMAfiL Union Stone Co., 

* ' c Patentees and Manufacturer sol' 

ARTIFICIAL STONB 6c 
\ EJ*fi;iiY WHEELS, 

I and Artificial Stone and Umery Wheel 
' Machinery and Tools S nd for circu- 
lar. 2» Kilby Street. 
BOSTON, MASS. 




and Punches 
Liberty st. , New Tort; Works 



L, W, Pond — New Tools. 

6XTEA HEAVY AND IMPKOVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes; 
Vertical Boring Mills, ten feet swing, and under. 
Milling MachlneB, Gear and Bolt Cutters ; Hi " ~ 
ind shears f er Iron. 

Oil ce and Warerooms, 
it W orcester. Mass. 
A. . C. B TEBBINS, New Tori, fl uent. 

VENEERS, 

HARDWOOD BOARDS, 

Large and choice assortment oi 

FRENCH BLACK WALNUT. AMBOINE, THUYA 

HUNGARIAN ASH; 

Together with a complete stock ot 

DOMESTICFLNE FIGURE l» VENEERS, BOARDS 

AND PLANK. 
t3?" Send for catalogue and price list. 
G. W. Read & Co.,170 & 172 Center St., N. Y. 
Factory. 186 to jOU JLewle^s t- .between 5th and 6th sts. 

HUTOHISON & CO., 
CommiBeion Merchants for the sale of Steam Pumps, 
Engines. Boilers, Machinery, and Manufacturers' Sup- 
plies, cornerof wood Street and Second Avenue, Pltts- 
burgn, Pa. 

American Saw Co, Manufacturers of 




And Perforated Circular and Long Saws. Also Solid 
Saws of all kinds. No. 1 Ferry St., corner Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 

BABCOCK 

Fire Extinpto 

" Absolutely the 
BEST PROTECTION 

AGAINST FIRE I" 

Send or "It's Record." 

F. W. FARWELL, 

iStcretarv. 

407 Broadway, N. Y. 
656 Wabash Avenue, 
Chicago. * 

Baxter Engine 




^ mm 



TCTTb 







ENGINE READY FOR USE. 

THE BAXTER STEAM ENGINE is man- 
ufactured by Colt's Patent Fire ArmsManufacturing 
Company of Hartford, Conn., whose reputation for exact 
mechanism is well known, and who fully guarantee their 
work. 

Every Boiler is tested under inspection of the Hartfora 
Steam Boiler Insurance Company, and by them Guaran- 
teed and Insured. 
We," therefore, feel justified in c'aiming that, in points 



of mechanical construction, safet> , and durability, the 
BAXTER ENGINE has nn eqnalj while in simp iclty of 
construction, economy of space and fuel, it stands with- 



out a rival. 

Ov> r 200 Engines are now in use, and giving entire sat- 
sf action. 

Sizes— 2, 8. 5, 8, and 10-horse power. 

For Circulars and Price List, call on or address 

The BAXTER STEAM ENGINE CO., 
18 Park Place, N. Y. 



DRYING MACHINES for PRINT WORKS, 
BLEACHERIES, &c. &c. CYLINDERS mace Oi 
COJPPER or TINNED IRON. SMALL SETS, to run In 
connection with PRINTING MACHINES, at prices 
ranging' from S6O0 upwards. Also, Machines for DRYING 
WARPS, and FIMST3ING COTTON CLOTHS. Our newly 
PATENTED STUFFING BOX app ied to all machines. 

H. W. BUTTERWORTI) & SONS, 
York St. , below Ceda r St. , Philadelphia, Pa. 

IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For ale low. For Descrip- 
tion and Pri e address NEW HAVE N MANUFACTUR- 
ING CO., New Haven, Conn. 

rODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Fla^. Hemp, Tow Bagging, 
(?ope and Oakum Machi ery. Steam Pumps and Govern- 
ors always on hand. Also Agei.tsfoftheNewHaven Man- 
ufacturing Co 's Machinists Tools. {^" We invite espe- 
cial attention *o our n"W, Improved, Portable Steam En- 
gines. Warerooms. 10 Barclay st. Works •Paterson.N. J. 



THE " Scientific Amt> lean " is pnnttd with 
CHAS.ENEU JOHNSON & ro.'S INK.. Tech and 
Lombard sts. Philadelphia, and 59 Gold St., Nen Yol lc 



© 1872 SCIENTIFIC AMERICAN, INC 



